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1 Introduction
The Goyder Institute for Water Research Agreement requires that the Director prepare an Annual Research and
Development Plan and Budget for each financial year. This plan is to be submitted to the Research Advisory
Committee for endorsement and then to the Management Board for approval.

1.1 Strategic Research Plan
The Strategic Research Plan 2015-2019 provides a high-level overview of the long-term strategic outcomes for the
Goyder Institute research programme, which will help ensure the water resources of the state of South Australia
are sustainably managed for economic, social and environmental benefits.

1.2 Annual Research and Development Plan
The Strategic Research Plan 2015 – 2019 identifies three broad areas for research impact: Economic
Development, Healthy Ecosystems and Climate Action. Research to support each impact area is to be
implemented through an integrated set of Research Projects with associated Research Project Plans. The Annual
Research and Development Plan describes this annual rolling portfolio of projects that are the mechanism for
achieving the outputs required to contribute to the achievement of the objectives of the institute.
Each financial year, the Director will produce an update of the Annual Research and Development Plan and
Budget. This updated Annual Research and Development Plan describes the progress of ongoing projects and the
development of new projects. Individual projects identified within the Annual Research and Development Plan
may be varied and updated annually as policy priorities and budgets dictate.
The Annual Research and Development Plan and Budget for a given financial year describes:
• The proposed Research Projects to be undertaken by the Institute in that year; and
• The proposed budget for each Research Project.
In addition, potential investment in research activity over the remaining term of the Goyder Institute will be
identified. These figures are indicative only and are designed to support strategic investment in research projects
that will deliver outcomes by 30 June 2019, which is the current expiry date of the initial term of the Goyder
Institute Agreement.

1.3 Approved Research Projects
An Approved Research Project consists of a Project Plan and Budget Pack that has been signed by all participating
Partners in the project and that has been endorsed by the Research Advisory Committee (RAC) and approved by
the Management Board, which is documented in the form of a Project Agreement that has been signed by the
Chairman of the Management Board.
During the execution of an approved project, changes and modifications to the Project Plan and Budget Pack may
be submitted to the Director for consideration. The Director may approve minor modifications to Project Plans
that do not significantly alter the proposed outcomes, and do not have significant financial consequences for the
project. The Director may consult the RAC about these modifications. Major modifications to Project Plans that
may involve financial consequences will be prepared in consultation with the Director and in consultation with
the RAC. After endorsement of these modified Project Plans by the RAC, the Director will formulate
recommendations for approval by the Management Board.
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2 Project Overview 2015/16
A summary of the Goyder Institute projects up to the end of the 2015/16financial year are identified in the table
below. The projects listed consist mostly of projects approved during the first five years of the institute that were
completed during 2015/16 or are still to be finalised. This status is based on that at 30 June 2016. Additional
information on each of the projects is provided in the following sections of this report.

Goyder Institute: 2010-2015
Theme

Roadmap

Climate Change
C.1 Regional downscaling
Environmental Water
E.1 River Murray

E.2 Surface water, groundwater,
wetland relationships

Water for Industry
I.1 Water allocation planning & water
quality improvement

I.2 Mining & outback water
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Project
Number

Project Title

Status

C.1.1

Downscaled Climate Projections for SA

Completed

E.1.1
E.1.2
E.1.3
E.1.4
E.1.5
E.1.6
E.1.7
E.1.8
E.1.9
E.1.10
E.1.11
E.1.12
E.1.13
E.1.14
E.1.15
E.1.16
E.1.17
E.2.1
E.2.2
E.2.3
E.2.4
E.2.5
E.2.6
E.2.7

MDB Review
Murray Flood Ecology Urgent
Murray Flood Ecology
Expert Panel MDB draft Plan
River Murray Scoping
Peer review
River Murray Program
Riverbank Collapse
River Murray Channel EWRs
SDL Adjustment Technical Panel
Modelling Floodplain Salt Dynamics
Operating Environmental Infrastructure on SA Floodplains
Monitoring Strategy for Environmental Water
River Murray Operations DSS
Chowilla Regulator Murray Cod Ecology
R Murray Coorong Productivity
Indigenous Knowledge
South East Urgent
South East Phase 1
South East Regional Water Balance
Improved modelling of catchments and drains
Water Requirements of Wetlands
SE Regional Water Balance Phase 2
SE Risks

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Finalisation
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

I.1.1
I.1.2
I.1.3
I.1.4
I.1.5
I.1.6
I.1.7
I.1.8
I.2.1
I.2.2
I.2.3
I.2.4
I.2.5
I.2.6

AMLR WAP Scoping
Torrens River Water Quality Improvement Trial
Salinity Management of Irrigating with Recycled Water
AMLR WAP Program
Torrens Dilution Trial 2
Adelaide Plains Groundwater Study
Water Quality Model
NAP 90 Day/Water Stocktake
G-FLOWS
G-FLOWS 2 –Northern Eyre Peninsula
Lake Eyre Basin Eco-Hydrological Indicators
Outback Water Supplies
Marine Park Regional Assessment
SARDI Commercial Fishery Assessment

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
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Goyder Institute: 2010-2015
Theme

Roadmap

Project
Number

Project Title

Status

U.1.1
U.1.2
U.1.3
U.2.1
U.2.2
U.2.3
U.2.5

WSUD Targets
WSUD Impediments and Opportunities
WSUD Contributions to Urban Water Blueprint
MARSUO
Optimal Water Mix for Adelaide
Governance for the Urban Water Blueprint
Stormwater Interventions

Completed
Completed

Urban Water
U.1 Water sensitive urban design

U.2 Water resources mix for Adelaide

Completed
Completed
Completed
Completed
Completed

2.1 Project Expenditure to end of FY 2015/16
Goyder Institute expenditure for FY 2015-16 is presented below. Consistent with the 2015-16 R&D Plan, research
investment during was small and built on previous research investment, knowledge adoption activities and
finalising existing research projects. Some effort was also targeted towards initial scoping of the larger projects
planned for 2016-17.

Theme

1

Climate Change

2

Environmental
Water

3

Water for
Industry

4

Urban Water

5

Roadmap

APPROVED
CASH

CASH
ACTUALS
to
30 June 2016

Roadmap C.1.1. Climate Change Downscaling Totals7,012,255

3,411,877

3,393,438

4,177,564

144,212

18,438

3,362,258
2,544,410

3,659,580
2,818,664

1,133,290
568,954

296,585
352,504

Roadmap I.1 WAP and Water Quality Totals
Roadmap I.2 Outback Water Totals

8,746,125
6,582,415

4,341,594
3,282,962

4,113,662
3,282,962

4,500,676
3,459,867

4,011,765
1,588,542

375,637
387,147

Roadmap U.1 WSUD Totals
Roadmap U.2 Water Resource Mix Totals
Total Research Approved Cash and
Expenditure

2,035,904
6,172,329

1,017,833
2,974,423

1,017,833
2,877,444

1,042,482
3,456,760

57,000
5,128,979

65,000
103,425

43,456,776

21,062,716

20,592,007

23,115,593

12,632,742

1,598,736

750,000
30,000
700,000

750,000
30,000
277,145

750,000
23,441
254,065

2,060,998
0
354,468

0
0

0
6,559
23,080

DEWNR Model Warehouse
Knowledge Management Spend to Date
Research Adoption Totals

72,855
400,000
1,952,855

72,855
400,000
1,530,000

72,855
427,042
1,527,403

0
10,000
2,425,466

0
12,000
12,000

72,855
-27,042
75,452

Director's Office

4,007,231
4,007,231

2,388,043
2,388,043

2,388,043
2,388,043

1,714,744
1,714,744

0
0

0
0

49,416,862

24,980,759

24,507,453

27,255,803

12,644,742

1,674,188

APPROVED
Total
Budget

APPROVED
CASH

CASH
ACTUALS
to
30 June 2016

TOTAL

297,503

297,503

119,840

Interest earnings to June 2016
Preparation of Business Case and funding
proposal
Administation Post October 2015*
TOTAL

1,232,853

1,232,853

62,350

62,350

62,350

350,000
412,350

350,000
412,350

256,052
318,402

Research
Adoption

Institute Office

Category

*
^

Cash
Balance

3,489,617
2,544,410

PhD Supplements
PhD Comms Activity
ANZSOG

INSTITUTE TOTAL

8

EXTERNAL
CASH
AND INKIND

7,259,256
5,648,492

Institute Office Total

7

PARTNER
IN-KIND

Roadmap E.1. River Murray Totals
Roadmap E.2 Surface water, groundwater and wetlands Totals

Research
Adoption

6

APPROVED
Total
Budget

Approved Projects/Activities

Research
Consultancies
Accrued Interest

Description

PARTNER
IN-KIND

External
Cash and
In-Kind

Cash
Balance

0
0

297,503

0
177,663^

0

0

1,232,853

0

0

0

0
0

18,513
0

93,948
914,451

also includes expenditure in relation to Marine Parks MER workshop, Peer Review Marine Parks Baseline Reports, Mineral for Water Resources Workshop and NAP Water Stocktake
note that $21,000 of this balance is for Goyder Institute Administration
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3 Research Investment 2015-19
3.1 Research Impact Areas
The Goyder Institute will be consolidating its research around three key impact areas with water still at the heart.
These impact areas will build on the research undertaken over the past five years, harnessing the research
outcomes and partnerships to build and inform the new research investments. Research effort will be focussed
across three impact areas:

1. Economic Development;
Sustainable opportunities for economic development and job creation in South Australia that is
underpinned by evidenced based water resource information

2. Healthy Ecosystems;
Knowledge to enhance environmental management of urban, regional and natural assets and
identification of alternative approaches to achieving multiple outcomes

3. Climate Action;
Proven opportunities for managing climate risk that support the creation of new, innovative
industries that are climate resilient and grow the economy to achieve the State’s climate and
environmental targets
Within each of these impact areas there are themes that target research investment designed to deliver specific
outcomes and/or policy directions that have been identified by both Government Agencies and other water
industry partners.
Any ongoing research projects and proposed future research projects will be expected to demonstrate how they
contribute to a specific impact area, and hence how they contribute to a specific long-term strategic outcome for
the Goyder Institute. Efforts are being concentrated on enabling research, fundamental research, applied
research, implementation, tools, outcomes and knowledge adoption. This enables the Goyder Institute to arrive
at a balanced R&D profile in all research programmes.

3.2 Investment across Research Themes
The selection of new research projects should consider the desired priority of Goyder Institute funding across the
mix of research themes. The following table provide an indication of the proposed distribution of research
funding across the three impact areas. This distribution will be continually monitored by the RAC and
Management Board and amended as appropriate.
Proposed Investment per each of the three Impact Areas and Goyder Institute Leadership and Administration:
Research Impact Area
Economic Productivity
Healthy Ecosystems
Climate Action
Knowledge Management
Institute Leadership and
Administration
*Target for external funding

Cash
Contributions
$3,630,000
$1,670,000
$1,300,000
$400,000
$2,000,000

Matching Partner
Contributions
$3,630,000
$1,670,000
$1,300,000
0
0

Other*

Total

$2,400,000
$800,000
$600,000
0
0

$9,660,000
$4,140,000
$3,200,000
$400,000
$2,000,000

Administration activities account for the remaining $2,000,000 over the four years, with knowledge adoption
activities to be integrated into the research portfolio and embedded in research projects.

Annual RD Plan 2016-17_Final

Page 7

3.3 Portfolio Mix of Projects
The science impact areas will be designed to ensure that the Goyder Institute continues to deliver relevant
outcomes for government in the short, medium and long term whilst retaining the flexibility to respond to
changing pressures and priorities over time.
In this the first year of operations under the second term of the Institute and its new research directions, it is
intended that no more than 30% of the total budget will be committed in the first year of the Institute and with a
balance across the three horizons:
•
•
•

Short-term targeted R&D advice activities with clear and immediate uptake in policy & management (e.g.
6 month – 12 month path to uptake);
Medium-term applied research activities. Demand-driven with clearly defined outcomes, but with less
clear and protracted uptake (e.g. 1 – 3 year path to uptake);
Longer-term and enabling research activities. PhD-style research of fundamental principles aimed at
supporting applied research outcomes, but not directly related to uptake. (e.g. 3 – 4 year path to uptake).

The indicative split of funding, consistent with the directions of the management board are summarised in the
table below.
Proposed Investment by Project Scale as a percentage of research funding:
Research Project Duration

Total Investment

Short Term Projects
<1 year

10-15%

Medium Term Projects
1-3 years

25-30%

Long Term Projects
3years

55-60%

3.4 Proposed Budget 2016/17
The focus of investment during 2015/16 was on finalising all remaining Goyder Institute 2010-2015 projects. As
of 30 June 2016, all final reports were received, and most final project payments made, or invoiced and in the
process of payment.

3.5 Investment Principles
The Investment by the Goyder Institute will consider the following Principles in the development of and
evaluation of research projects:
•

Research will directly contribute to meeting a priority set by state government;

•

Research will demonstrably support the capacity of state government to implement adaptive
management processes in water management;

•

Research will build capacity inside state government to develop better policies, and inside research
organisations to undertake better science;

•

Investment will be towards the best initiatives amongst the research partners that have a demonstrated
capacity to achieve the highest standards in science;

•

The highest return in terms of outcomes achieved per dollar invested will be supported;
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•

All partners have had the opportunity to engage in project development;

•

Each project proposal to include team members from at least two research partners;

•

Investment will result in high-quality research outcomes;

•

There must be a clear and funded pathway for technology transfer to ensure that research outcomes are
adopted;

•

Project leaders will have a demonstrated excellence in project management;

•

Administrative overheads will be kept to a minimum; and,

•

Preference will be given to projects with a significant proportion of external funding (co-investment) that
contributes to the strategic objectives of the Institute.

A target of 30% external co-investment in research projects is being sought for the second term of the Goyder
Institute. In seeking these opportunities, the proposed co-investment must align with the Policy, Capability and
Science objectives of the Goyder Institute and aim to build effective local, national and international partnerships.

3.6 Operational Principles
All projects will follow the operational principles of the Institute in that:
•

Peer review of scientific outcomes is required to ensure science excellence;

•

Scientific research and interpretation will be undertaken and reported free from political interference or
bias; and,

•

Researchers will respect the need for confidentiality in whatever form it is requested by the Director or
the Management Board.

The development of large, integrated research project areas will require experienced leadership and facilitation.
Research Leaders will be chosen based on the following criteria:
•

Credibility (seniority and track record);

•

Understand and support the principles of Goyder Institute;

•

Previous experience in managing cross agency, multi-disciplinary programs and projects;

•

Understand the context within which the results will be used;

•

Demonstrated experience in transferring outputs into outcomes; and,

•

Research Leaders will be recommended by the RAC.

All projects will be planned and executed with attention to uptake and adoption of the products and outcomes of
the research.

4 Knowledge Management, Adoption and Dissemination
A focus of the Institute is to ensure that the research outcomes are appropriately communicated to relevant
stakeholders, with more focussed adoption activities undertaken to ensure that the Goyder Institute science is
available in an accessible and meaningful format. Availability of this expert science, in a format relevant for
decision makers, will help ensure that the expert science created by the Institute is embedded in partner
organisations and other stakeholders that could benefit from the outcomes of this research investment.
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An important part of the knowledge management strategy of the Goyder Institute is the development of a
common framework for data management and appropriate documentation of models.

4.1 Knowledge Pathways
Goyder Institute recognises the need to actively communicate the outcomes of research to potential users. An
important measure of the value of research outcomes is their uptake and impact in areas of policy, resource
management and industry.
To date the Goyder Institute has made significant progress in linking science to policy development for improved
water management. Some notable examples include the development of a mandated water sensitive design
policy for SA and the research that informed SA’s negotiation with the other states on the Basin Plan. Much has
been learned about knowledge transfer and communication.
All parties agree that the next logical step towards improving the transfer of scientific knowledge into policy and
delivery outcomes is to embed policy staff into research projects more often, as this was a highly effective
mechanism for building two way understanding and improving the overall value from an investment into science.
A further enhancement will be to invest in transferring research outcomes directly into training provider
programs, such as those administered by the NCGRT and ICE WaRM.
Indicative areas of activity under the knowledge pathways program are:
•

Communication
o Targeted products and events
o Increased use of social media
o Accessibility of information

•

Support in teaching and training
o Translation of research findings to underpin SA training provider programs (for example
ICEWaRM, NCGRT, Tafe SA)

4.2 Archiving of Research Data and Numerical Models
A set of consistent processes to ensure research data arising from Goyder Institute funded projects is well
described and discoverable through Research Data Australia (RDA) has been developed with the Australian
National Data Service (ANDS) and is being implemented for all projects before project completion is signed-off by
the Director. The ANDS support will help ensure that the data collected from the Institute’s research program
continues to be available beyond the life of the Institute.
Various numerical models have been produced by Goyder Institute research projects. Prior to 2015/16, these
models and associated data were not managed or stored in a centralised location, with each research team
housing or archiving their model and data products in different ways. During 2015/16, Goyder Institute and
DEWNR established the Model and Data Management Strategy for Goyder Institute. This project expanded the
capability of the DEWNR Model Warehouse to enable it to house a greater variety of models and data types and
integrated the models and associated data from the Goyder Institute into the DEWNR Model Warehouse. The
Model Warehouse provides secure storage, version-control, ongoing discoverability and client support for Goyder
Institute models into the future. This ensures that the integrity and value of Goyder Institute models and datasets will be preserved in a central and secure archive, ensuring that they can provide future value for science
based policy solutions, particularly within SA State Government. The Model and Data Strategy project also
incorporated a component of knowledge transfer from Goyder Institute research partner teams to DEWNR
personnel to enable DEWNR to provide advice on archived models to interested parties in future.
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5 Goyder Institute Activity 2016-17
5.1 Stakeholder Consultation & Briefing Workshops
i.

Annual Research Plan Briefing Session
The Goyder Institute held its Annual Research Plan Briefing Session for stakeholders on the 22nd July
2016. This event provided an opportunity to update stakeholders (including state government and
regional council research users, as well as the Institute’s research partner organisations) on the
progress and outcomes of Goyder Institute research projects completed over the past year. A primary
function of the research briefing session was to provide a summary to stakeholders of the institute’s
current activities and to outline the research areas under consideration by the Institute in
collaboration with its research partners to be undertaken from 2016 to 2019. The event provided an
opportunity for stakeholders to provide direct feedback on the proposed research activities. An online survey provided to attendees of the event also provided an opportunity for stakeholder feedback.

5.2 Research Activity Completed in 2015-16
i.

Northern Adelaide Plains Water Stocktake
This project brought together information and knowledge regarding the existing and potential water
resources of the Northern Adelaide Plains (NAP) prescribed wells area and the potential growth zones
north of the Gawler River as far north as the Wakefield River, consistent with the NAP 30 Year Plan
being developed by the Department of State Development. This study was a first step in bringing
together existing information and new research and it is anticipated that there will need to be
additional investigations on key issues that were identified from this project, including the feasibility
of any development proposals submitted to government. The final report of this project was finalised
in June 2016, following input from the NAP Water Stocktake Steering Committee and approval of the
Goyder Institute Research Advisory Committee and Board.

ii.

Marine Parks MER planning
The Goyder Institute supported DEWNR in the development and implementation of baseline reports
and the monitoring, evaluation and reporting (MER) program for SA’s 19 Marine Parks. The MER
program is required to target specific components of the marine parks network, based upon a variety
of considerations including predicted changes, community expectations, the logistics and budget of
the MER program, strategies in the marine park management plans, and the objects of the Marine
Parks Act 2007. The Institute is coordinating the independent external reviews of the marine parks
baseline reports by scientists with expertise in socio-economics and ecology. The Institute
coordinated a workshop to provide independent advice on the development of the marine parks MER
program.

iii.

Marine Parks Baseline Report Peer Review
The Goyder Institute coordinated the Peer Review of the 19 Marine Park Baseline Reports engaging
independent experts to undertake the socio-economic and environmental peer reviews.

iv.

Water for Mineral Resources Stakeholder Workshop
The Department of State Development (DSD) has launched its Copper Strategy which will have a level
of water dependence depending on the evolving path of implementation. The Goyder Institute for
Water Research is in a unique position to support DSD and industry in determining what water
information and strategy is required, what water information is available, identifying what gaps in
information exist to support the need and strategy and developing appropriate research strategies to
fill the gaps in a timely manner, allowing support of the Copper Strategy. The Copper Strategy
includes a project titled ‘Water for Mineral Resources’, which aims to:
- understand existing information on water resources for mining activities across SA;
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-

identify and assess priorities across the state’s mining regions to address gaps in
groundwater resources information; and,
identify and secure funding to address gaps.

In partnership with DSD and DEWNR, the Goyder Institute convened a workshop with key
stakeholders in May 2016. The purposes of the workshop was to engage stakeholders in the Copper
Strategy and those who can contribute water information to:
- establish a collaborative environment among stakeholders;
- clarify the current industry needs in terms of water information and strategy;
- identify available water information and resources;
- identify the gaps and agree which need to be addressed in respect of water information
and resources; and,
- prioritise activity to ensure tangible outcomes for contributing to the preparation of a 3year plan prior December 2016.
v.

Murray Darling Basin Plan Implementation - Efficiency measures and Environmental Outcomes
In Partnership with SARDI, Deakin University and University of Adelaide, the Goyder Institute
undertook an ecological analysis and interpretation of the potential environmental outcomes
associated with recovery of additional water through efficiency measures under the Basin Plan. The
project provided expert advice regarding the potential ecological effects of recovery of an additional
450 GL of environmental water under an SDL adjusted scenario independent of the easing of
constraints.

vi.

Rajasthan Water Action plan
The South Australian Government, in conjunction with the Goyder Institute and ICEWaRM is seeking
to provide advice and expertise to support the establishment of a Centre of Excellence in Water (and
Resources) Planning and Management in Rajasthan, India. Such a centre would be a focus for the
collaboration between South Australian and Rajasthan based research and Government institutions
and provide a two-way exchange of scientific, technical and policy expertise across a number of key
areas. The primary area relevant to the partners of the Goyder Institute is in the field of groundwater
management. This area of activity was identified in the recent Sister State MOU between South
Australia and Rajasthan and the details will be further developed with Rajasthan officials during
2016/17.

5.3 Research Consultancy
Where relevant and aligned with the interests of partners, the Goyder Institute facilitates external
research and peer review investigations that are funded outside of the core South Australian
Government funding. These projects are developed with the client and are costed on a full costrecovery basis. There are a small number of these research consultancy projects that are undertaken
on an ad hoc basis, subject to the availability of personnel and appropriate expertise. These projects
will be considered as opportunities arise and expertise and resourcing is available.

5.4

Planning of Research Projects to Commence in 2016-17

In view of the large array of research needs identified by stakeholders, Goyder Institute research projects must
strike a balance between the priority of stakeholder research needs, the capability and capacity of research
partners and the limits of available funding. This necessitates the need for effective consultation, to ensure
projects meet several key requirements:
1.
2.
3.
4.
5.

Address high priority research needs;
Contribute strategically to one or more of the Institute’s identified impact areas;
Comply with the intents of the Goyder Institute Strategic Research Plan;
Can deliver outcomes within the Institute’s required timeframes;
Can be achieved within the budgetary constraints of the Goyder Institute and contributing partners.
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It is planned to develop a small number of medium to large projects likely to be aimed at G-FLOWS3, Northern
Corridor, Murray-Darling Basin and South Australia’s Climate Change Strategy for 2015-2050.
Large scale projects of up to three years in duration, must be scoped and ready for commencement in early
2016-17. The scoping and project plan development is in progress for the following priority research projects
identified in the Strategic Research Plan.
A number of supporting documents provide further information regarding the priority research areas,
including the scope of the proposed research and the reasons for prioritisation of these research areas. The
supporting documents include the following:
•
•
•
•
•

Northern Adelaide Plains Water Stocktake (2016), Goyder Institute Technical Report Series No.
16/5;
South Australia’s Copper Strategy (2016), Government of SA strategy document;
Outcomes of Water for Mineral Resources Stakeholder Workshop 20th May 2016;
River Murray Decision Support System: Prototype (2016), Goyder Institute Technical Report Series
No. 16/4; and,
South Australia’s Climate Change Strategy 2015-2050 – Towards a low carbon economy.

5.4.1 Research Impact Area: Economic Development
i. Finding Long-term Outback Water Solutions, Stage 3 (G-FLOWS 3)
Approximate project value: $3.8M ($1.9M Goyder Institute cash investment)
Context
The Musgrave geological province of South Australia has been identified as a key priority area for exploration
and mining development in the APY lands. The community water supplies in this remote, low rainfall area are
dependent on local groundwater resources, of which there is insufficient data to establish the security of
supply or regional water source options. There is a need for improved understanding of the groundwater
resource potential in these remote, data poor areas to support communities, industry and the environment.
Project Driver(s)
The State Government has identified the Musgrave geological province as an important frontier exploration
area for further mining industry development in South Australia. Water supply for mining operations will be a
major issue for development of mining in these areas.
In order to assist the development of mineral resources and facilitate improvements to the water security of
regional communities in the Musgrave geological province, there is a need to better understand the potential
of groundwater resources in these areas to supply water of suitable quality for the purposes of mining
operations, as well as for community water supplies and aboriginal pastoral industry development.
The key management issues to be addressed are:
•
•

The paucity of groundwater information available to provide advice to the mining sector regarding
water supply options for new developments in these regions; and,
The need for methods to gather groundwater data cost-effectively over a large area, utilising
(airborne) remote sensing technologies and other landscape, geology and hydrogeology information
to target field investigation and assessment programmes.
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Research Question(s)
The research questions to be addressed are:
•
•

Can the application of airborne electro-magnetic survey methods for the quantification of the
potential volume of unconfined groundwater resources be validated, based on data derived from
ground-based hydrogeological investigations?
Within the Musgrave geological provinces, where are the locations with the highest likelihood of
groundwater resources that are useful for mining water supply or regional community water supplies?

Research Approach
G-FLOWS Stage 3 will place a particular emphasis on building on and extending the scientific approaches
taken in G-FLOWS Stage 1 and 2, specifically by extending the geophysical inversion process which is expected
to reduce uncertainty in groundwater resource characterisation. The approach validates, refines and
improves geophysical interpretation techniques for groundwater hydrology with integrated hydrogeophysical
conceptualisation, characterisation, and modelling. A key output of G‐FLOWS Stage 3 will be a repeatable
methodology that integrates datasets to identify and characterise groundwater resources.
This project will undertake a targeted program of data acquisition, interpretation and mapping of
groundwater resources in the Musgrave Province. The research will apply innovative new modelling and
interpretive techniques to help identify groundwater resources and better understand the hydrogeological
environments in which they exist.
The research will be undertaken through the completion of four primary tasks:
1. Geophysics
The primary objectives of the geophysical component of the research will be to undertake an assessment
of hydrogeophysical techniques to inform the hydraulic character of aquifers in the APY Lands in
conjunction with conventional hydrogeological data and to develop a regional scale 3D geological model
of the unconfined aquifer system in the Musgrave geological province, through the full inversion of
regional AEM data sets. The work will assess an appropriate inversion methodology and machine learning
approaches to employ data from different AEM systems to deliver a seamless model across the area
covered by the geophysical data. Employing these geophysical methods, coupled with conventional
hydrogeological data, a model of the groundwater quality and its spatial variability and the indicative
volume contained in the unconfined aquifer systems in the APY Lands will be constructed.
2. Hydrogeology
The hydrogeology task will develop a hydrogeological control site to test and validate ground and
airborne geophysical data. The drilling and installation of investigation wells at the control site will
provide additional data for conceptual understanding of the groundwater system through interpretation
of geophysical, geological, hydrogeological, remote sensing and geochemical data, culminating in one or
more conceptual models that capture the understanding of the regional and local flow systems. Remote
sensing techniques will be tested to identify groundwater receptors in recharge and discharge zones. The
hydrogeological task group will lead the design of the drilling campaign to provide data that
constrains/informs the hydrogeological information in the geophysics. The drilling campaign will be
preceded by an extensive desktop study to gather and summarise all available hydrogeological
information.
3. Integration
The multiple lines of evidence drawn from the geophysics, hydrogeology and water quality research tasks
will be integrated to inform the objectives of the research, resulting in improved methods to understand
groundwater resource potential in data poor areas. A platform to achieve integration of the
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hydrogeological information is the groundwater resource map, which provides a spatial estimate of the
confidence that useful groundwater resources will be located at a given location. This resource map will
be created iteratively whereby the confidence in the first iteration will be generally low due to poor data
availability, but by integrating improved conceptualisations and the various pieces of field-based
information, the confidence about the available groundwater resources will increase. The iterative
approach allows for the integration methodology to be used to update the map in the future as more
information becomes available.
The project will place a particular emphasis on building on and extending the scientific approaches taken in
Stages 1 (i.e. G-FLOWS-1) and 2 (i.e. G-FLOWS-2), specifically by extending the geophysical inversion process
which is expected to significantly reduce uncertainty in groundwater resource determination. The approach
integrates hydrogeological conceptualisation, characterisation, and modelling with refined and improved
geophysical interpretation techniques.
Key Outcomes
The G-FLOWS Stage 3 project will support the South Australian Government’s FLOWS initiative to locate,
define and quantify groundwater resources in key areas of the state including priority mineral prospective
zones as identified in the South Australian Regional Mining and Infrastructure Plan 2014.
The project will improve mapping and quantification of groundwater resource availability in the Musgrave
Province where the G-FLOWS Stage 1 project was focused.
The G-FLOWS Stage 3 project will deliver new data and information into the location and extent of
groundwater resources in the Musgrave Province. This will help to eliminate some significant risks faced when
developing projects allowing for more informed decision-making and robust feasibility studies by potential
developers and investors as well as reducing project assessment times contributing substantially to Economic
Priority 7: South Australia - the best place to do business.
The new methodologies and processing techniques developed through G-FLOWS are designed for direct
application elsewhere in Australia and overseas where valuable water resources are hidden by deep
sediments and cover. Other areas in South Australia include the Olympic Dam province, Woomera region,
and Southern Gawler Ranges on northern Eyre Peninsula in the Gawler Craton where GFLOWS 2 has
previously contributed and the Braemar region, which is the focus of magnetite ore development. These are
regions where the results of G-FLOWS Stage 3 project can be applied in future.

Project Planning Timeline

PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

CONSULTATION WITH KEY RESEARCH PARTNERS
AND STAKEHOLDERS
AEM SURVEYS FLOWN
APY COMMUNITY ENGAGEMENT
PROJECT OBJECTIVES & SCOPE AGREED
COMPLETE PROJECT PLAN
CIRCULATE COMPLETE PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT
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ii. Northern Corridor Research Program
1. Technology-enabled Governance for a 21st Century Irrigation District
Approximate potential project value: $200K (~$100K Goyder Institute cash investment)
Context
This project is proposed at this time primarily because a new irrigation area using recycled water is
proposed to be established to the north of the Gawler River – the Northern Adelaide Irrigation Scheme
(NAIS). This scheme will take advantage of the availability of up to 20GL/a recycled water from the Bolivar
WWTP (generated in winter i.e. outside the main growing season) to stimulate economic development
through increased primary production and exports, jobs creation and innovation in farming technology and
practices.
Project Driver(s)
The project acknowledges the need for water governance arrangements in the region to the north of the
NAP Prescribed Wells Area, where no water allocation plan or other policy instrument currently exists for
the regulation and administration of new water resources, their use or disposal. The project directly
addresses two knowledge gaps identified in the Goyder Institute Strategic Research Plan:
•
•

Prepare a water roadmap for the Northern Corridor that includes requirements of new developments
and triggers for water infrastructure investment; and,
Use of technology to enable governance that ensures long-term sustainability for new irrigation
districts.

Research Questions
This is a 90-day project to identify parameters and processes for design of a governance framework and to
scope a larger successor project. The purpose of the project is to address the following questions:
•

•
•

What are the parameters and potential processes that could be used in design of a governance
framework for a 21st century irrigation district, including regional planning and institutional
arrangements and use of optimal technologies for timely and efficient monitoring, evaluation and
reporting?
What is the required scope of a subsequent larger research project that would develop the governance
framework as a discrete project?
What is the potential need and role of a decision support system to inform decisions relating to the
planning of development of new irrigations areas?

Research Approach
As the development and promotion of the NAIS involves a number of government agencies and scientific
disciplines, it is proposed to have an expanded project team that meets at key milestones throughout the
project. It is assumed that relevant information held by government and academia will be made accessible
for the purposes of this assessment. Information and knowledge held by industry will be sought where
appropriate and necessary. Research methodologies to be decided by the project team could include
literature reviews, surveys and interviews.
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Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

STAKEHOLDER CONSULTATION RE RESEARCH
REQUIREMENTS
PROJECT OBJECTIVES & SCOPE AGREED
PROJECT PLANNING TEAM FORMED
PREPARE PROJECT PLAN
PRESENT PRELIMINARY PLAN TO NAPAI
COMMITTEE FOR ENDORSEMENT
CIRCULATE FINAL PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT

2. Sustainable Expansion of Irrigated Agriculture and Horticulture in Northern Adelaide Plains
Approximate project value: $3.2M ($1.6M Goyder Institute cash investment)
Context
The primary policy driver for the Northern Corridor research program is the Northern Economic Plan, the SA
Government’s blueprint for a prosperous northern Adelaide, focused on creating jobs and empowering local
communities. The plan includes two major initiatives for agribusiness. The Northern Adelaide Plains
Agribusiness Initiative includes the development of three key projects to expand the region’s agriculture,
food and beverage sectors: Northern Adelaide Irrigation Scheme to provide an additional 20 gigalitres of
recycled water; optimisation and production efficiency to implement best practice irrigation technology and
improved management techniques; and a market access and development project to get South Australian
food and beverage into global markets. The Northern Adelaide Food Park will establish a dedicated precinct
to enable food and beverage processors, manufacturers and other service related providers to co-locate,
and access common infrastructure and services on one site. It will encourage sharing of information on
processes, products and markets, particularly for export purposes
Project Driver(s)
There are a number of gaps in underlying knowledge that need to be filled in order to enable decisions to be
made in an informed manner including: (i) a lack of knowledge of current soil attributes which are needed
to assist model predictions of the impacts of using recycled water and develop guidelines for the sustainable
use of recycled water, (ii) a lack of understanding of the impact of water from different sources / of
different quality on water-soil biochemical process interactions, (iii) a lack of understanding of the fate of
nutrients from different sources on receiving waters and effects from variable irrigation water quality on
the long-term sustainability of the land’s ability to grow crops, (iv) a lack of knowledge of the amount of
water of different quality that is able to be supplied at different times of the year, v) a lack of knowledge of
the depth to shallow (often saline) groundwater which would be affected by increased recharge from
expanded irrigation, and vi) the extent of resilient and also vulnerable areas where further irrigation
expansion could proceed subject to additional works and management practices being assured (such as
interception and removal of shallow, saline groundwater).

Research Question(s)
The key management question to be addressed is: how can the water resources available to the Northern
Corridor region be best used to optimise the development of industries that generate new employment
opportunities in the NC region in a sustainable way and not result in long term and not result in long term
environmental problems resulting in reduced productivity and legacy costs for industry, landowners, local
and State government to deal with and address?
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There are broadly two areas of investigation required to address this question:
1. How can the range of water sources available to the area be delivered, stored and combined to
provide the required quantities of water at the quality required for the most likely new industries?
2. Which areas of in the Northern Corridor are most suitable for new irrigation industries and how
should irrigation in these areas be managed to avoid causing long-term adverse impacts on the
condition of soils, groundwater and the surface water environments?
Research Approach
The research is proposed to be structured into five distinct tasks:
1. Development and optimisation of modelling domain and impact assessment of irrigation expansion
on the receiving environment. This will involve establishing the baseline status of the receiving
environment (soil) and identifying vulnerabilities and constraints in terms of use of irrigation waters
of different qualities to provide a benchmark for future monitoring designed to evaluate the
sustainability and long-term changes and rates of change in the receiving environment. Further to
this, scenarios (representing receiving environments of varying soil types/status) will be identified for
impact modelling.
2. Modelling nutrient and chemical fate, including salinity/sodicity risk, as the basis for identifying
longevity of recycled water utilization and mitigation strategies under current and future climate.
3. Source water options / Water availability, quality and storage considerations.
4. Assessment of Depth to Groundwater and concentrates on a proof of concept for a rapid assessment
of a hydrogeophysical method for estimating shallow groundwater depths and identifying possible
localised management/infrastructure needs.
5. Management and integration of the outcomes from all tasks.
Key Outcomes
Specific outcomes from the project include collation of current knowledge on the impacts of using recycled
water, and stormwater and groundwater of various quality for irrigation; and filling key research gaps
identified at various stakeholder-researcher workshops as holding back economic development (related to
expansion of irrigated horticulture) along the Northern Adelaide Corridor (defined as the coastal plains
region between northern Adelaide and Whyalla).
Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

STAKEHOLDER CONSULTATION RE RESEARCH
REQUIREMENTS
PROJECT OBJECTIVES & SCOPE AGREED
PREPARE PROJECT PLAN
CIRCULATE FINAL PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT

3. Small-scale Desalination Demonstration/Trial
Project value: $90,000K (~$30K Goyder Institute cash, $30K external funds)
Context
The requirement for water for horticultural irrigation to be of low-salinity limits the application of water
resources that are marginally above the required salinity. This applies to marginal salinity groundwater in
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the Northern Corridor, as well as to the use of reclaimed water from the Bolivar DAFF recycling scheme
(which may be up to 1200 mg/L) to some horticultural crops that are particularly sensitive.
Project Driver(s)
The availability of new desalination technology that has the benefits of low initial establishment costs and
low ongoing energy requirements provides opportunities to unlock the marginal salinity water sources in
the NAP/Northern Corridor area for a range of horticultural purposes, if the new technology can be
demonstrated to be practical, reliable and cost-effective for small to medium sized horticultural enterprises.
Research Approach
This is intended to be a low-cost project to demonstrate the opportunity to use new desalination
technology at the scale of individual irrigated horticulture enterprises to reduce the salinity of marginalquality irrigation.
The project will select a suitable demonstration site in the Northern Adelaide Plains and establish a smallscale trial of capacitive deionisation desalination technology, with the aim of demonstrating the practicality
of such a scheme at the scale of a single enterprise, and the improvements that can be achieved in
horticultural product yields or quality. This project will be partly funded by external funding from PIRSA and
has a high probability of securing industry co-investment. Desalination technology company Idropan
Australia has indicated a willingness to contribute to the project through provision of a CDI desalination
unit.
Key Outcomes
The project will demonstrate the practicality of small-scale installations of capacitive deionisation
technology for horticultural irrigation applications in the NAP/Northern Corridor area. The intended
outcome of this is that a greater proportion of the reclaimed water is taken up for productive use and that
groundwater in the areas where it is currently considered marginally too saline for horticultural purposes
also becomes a potentially productive water resource.
Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

STAKEHOLDER CONSULTATION RE RESEARCH
REQUIREMENTS
PROJECT OBJECTIVES & SCOPE AGREED
PREPARE PROJECT PLAN
CIRCULATE FINAL PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT

5.4.2 Research Impact Area: Healthy Ecosystems
Research within the Healthy Ecosystems Impact Area will be delivered via three streams:
i.
Catchments
ii.
Coasts and marine
iii.
Communities
The priority focus in 2016/17 is the River Murray under the Catchments stream.
Goyder Institute’s consultation of State Government and other stakeholders during 2015 identified a number
of research priorities relating to the River Murray. Principal among these was the need to understand and
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demonstrate the positive ecological effects of the Murray Darling Basin Plan and the environmental watering
that it permits.

i. River Murray Research
Context
The primary purpose of the Basin Plan for South Australia is to achieve environmental outcomes, whilst
minimising negative impacts on society.
Four environmental outcomes are of particular relevance for the Basin Plan: fish, waterbirds, vegetation and
ecosystem functions. Environmental outcomes will be achieved through a combination of ‘natural’ river flows,
environmental water provisions, relaxed constraints and the operation of infrastructure. South Australia’s
desired outcomes are outlined in the long-term watering plan for the River Murray (LTWP).
Project Driver(s)
The operation of multiple floodplain infrastructure assets may increase water quality risks. During
infrastructure operations under relatively low flow conditions, resources are mobilised by floodplain
inundation and may pass into an ecosystem with hydraulic conditions that favours the transfer of energy into
the growth of cyanobacteria (‘blooms’) and bacteria (‘blackwater’) rather than through the foodweb.
Providing inundation and hydraulic conditions that favour the transport and transformation of energy
through the foodweb may result in improved environmental outcomes and reduced likelihood or water
quality risks eventuating.
There is a lack of knowledge on what inundation and hydraulic conditions are required to allow for the
transport of resources, propagules (e.g. eggs, seeds) and biota; and transformation of energy at large spatial
scales. This has been identified for the Lower Murray (see Goyder Project E.1.7 “River Murray Research
Requirements”, Bice et al., 2014) and internationally (see “Challenges and Opportunities in the Hydrologic
Sciences”, National Academy of Sciences, 2012).
The key management question to be addressed is: What is best way to operate multiple infrastructure assets
to facilitate the transfer of resources, propagules and biota and manage water quality risks to an acceptable
level for environmental and domestic purposes for any given river flow and antecedent conditions?
The key research question to be addressed is: How do inundation and hydraulic conditions across the Lower
Murray alter the transfer and transformation of energy, propagules and biota within and between the
floodplain and river channel?
A proposed research project would be aimed at providing knowledge to support the development of an
evidenced based integrated infrastructure operations plan/schedule for the Lower River Murray that is being
pursued by the SARFIIP Environmental Pathways program (DEWNR Major Projects).
A major research project will be identified through research development workshops with partners and other
key stakeholders to develop appropriate research to address the key government questions within the time
and budget available.
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Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

CONSULT KEY PARTNERS AND STAKEHOLDERS TO
DEFINE RESEARCH REQUIREMENTS
PRELIMINARY SCOPE OF RESEARCH
REQUIREMENTS FOR RAC DELIBERATION
WORKSHOP:
IDENTIFY RESEARCH QUESTIONS
IDENTIFY PROJECT SCOPE CONSTRAINTS
IDENTIFY PROJECT PLANNING TEAM
PREPARE PROJECT PLAN
CIRCULATE PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT

5.4.3

Research Impact Area: Climate Action

As identified in the Goyder Institute SRP, the Climate Action Impact Area will be delivered through three
programs: Carbon Neutral, Extreme Events and Water Security. For each of these programs a series of
knowledge gaps have been identified that need to be addressed in order to deliver against the policy
questions.

A) Carbon Neutral
i.

Carbon Offsets Research to Support the State Carbon Sequestration Strategy

Approximate project value: $2.2M ($1.1 Goyder Institute cash investment)
Context
The South Australian Government, led by the Department of Environment, Water and Natural Resources
(DEWNR) and the Low Carbon Economy Unit (LCEU) of the Department of Premier and Cabinet (DPC) is
developing a State Carbon Sequestration Strategy to identify the carbon sequestration opportunities that
could be pursued to achieve South Australia’s (SA’s) goals of net zero greenhouse gas emissions by 2050 and
realising the economic and enhanced adaptive capacity benefits from strong and timely action on climate
change. This work will also identify potential carbon sequestration and emissions abatement offsets to realise
the commitment for the City of Adelaide to be the world’s first carbon neutral city.
Project Drivers
There is limited information available with which to advice the planning of a mix of carbon offset activities
within South Australia that will provide the optimum value, in terms of carbon offsets per dollar, to support
the implementation of the State Carbon Sequestration Strategy. A preliminary options paper ‘Preliminary
options for carbon offsets: potential land-sector carbon sequestration and emissions abatement
opportunities in South Australia’, prepared jointly by CSIRO, DEWNR and PIRSA identifies indicators for
assessing the feasibility of land sector carbon offset option and outlines seven land sector carbon offset
options. Some options offer real and immediate abatement opportunities with known technology and good
data available (e.g. reforestation/forestation, noting the potential to further enhance this through inclusion of
soil C) - Other options are less certain, but may offer longer-term cost-effective abatement opportunities with
significant co-benefits (e.g. blue carbon). Research to be proposed will aim to support the further
development of a diversified portfolio of offset options to mitigate risk (e.g. a “staggered” approach would
reduce temporal risks) and capture the most cost-effective opportunities available for each option.
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The Goyder Institute Strategic Research Plan 2015-2019 identifies the following knowledge gaps that are of
relevance to Carbon Sequestration in SA:
• Evaluation of the opportunities for carbon sequestration through soil and vegetation within South
Australia.
• Development of tools and information to support assessment of the optimum mix of carbon offsets
achievable.
• The potential for carbon offsets from coastal environments:
o Understanding the value of coastal environments as carbon sinks, including the opportunities from,
and needs of, on-shore and near-shore coastal vegetation management and restoration of seagrass
meadows.
o What is the spatial extent and condition of coastal environments and their potential levels of carbon
emission and sequestration (for carbon accounting)?
Key Outcomes
The research project(s) will provide outcomes that support the assessment of land-sector or coastal-zone
carbon sequestration and emissions abatement opportunities in South Australia.
Research Questions, Research Approach
A call for expressions of interest from Goyder Institute research partners will be administered by the Institute
between September 2016 and February 2017. This process will seek to identify the primary research
questions to be addressed to support a cost-effective mix of carbon offset activities within SA and a the most
appropriate research approach. The proposed timeline for the expressions of interest process is outlined in
the following table.
Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

STAKEHOLDER CONSULTATION
ANNOUNCE CALL FOR EXPRESSIONS OF INTEREST
(EOI)
EOI BRIEFING WORKSHOP
EOI CALL CLOSING DATE
EOI SUBSMISSIONS ASSESSED.
SUCCESSFUL APPLICANTS INFORMED
PREPARE PROJECT PLANS & BUDGETS
SUBMISSION DEADLINE FOR COMPLETE PROJECT
PLANS, INCLUDING BUDGETS
CIRCULATE PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT

B) Extreme Events
i.

Climate resilience analysis framework and tools

Approximate project value: $200K ($100K Goyder Institute cash investment)
Context
Between 2011 and 2014, the Goyder Institute undertook a major project to develop downscaled climate
change projections for South Australia. The resulting ‘SA Climate Ready’ dataset provides the most
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comprehensive downscaled climate projections data available in South Australia and is intended for the
purposes of climate change impact assessment to inform appropriate climate change adaptation planning.
Over the same period of time, regional climate change adaptation plans have been developed for many
regions of South Australia, according to the SA Government’s ‘Prospering in a Changing Climate’ adaptation
planning framework. A number of these adaptation plans have adopted an ‘adaptation pathways’ approach,

which identifies a number of pathways for the adaptation of a community, industry or natural resource to
climate change. The intention of this type of adaptation plan is that planners, managers and policy makers
will switch their planning approach to the most appropriate pathway according to the observed changes in
the climate as they develop.
Project Drivers
The climate change adaptation planning community within SA does not a have a clear methodology to
identify the vulnerability of natural resources and water supply systems in relation to projected changes in
rainfall, temperature and other climate variables.
An important element of the adaptation pathways approach to climate change adaptation planning is that
planners need to know the threshold climate variable values (the ‘trigger’ values) at which an alternative
adaptation pathway within the adaptation plan should be adopted. A methodology is required with to guide
the identification of threshold values of hydroclimate variables, helping climate change adaptation planners
to determine the most appropriate timing of adopting alternative adaptation pathways. The framework to
be developed through this research is intended to guide the identification of climate thresholds for climate
change adaptation planning.
The proposed project will address the following priority policy questions identified within the Climate Action
program of the Goyder Institute Strategic Research Plan:
• Identify knowledge gap research to support implementation of regional climate change adaptation
plans;
• Application of Climate Ready SA to assess potential future climate scenarios of rainfall patterns and
temperature in each SA NRM region and across industry sectors;
• Alignment of climate change adaptation planning with forecast changes in rainfall intensity and
frequency of extreme rainfall events at a local or sub-regional scale;
• Alignment of climate change impact planning in public health, infrastructure, agriculture and other
sectors with projected changes in frequency and duration of periods of extreme heat; and,
• Identify key investment priorities that are sensitive to climate-change driven water limitations
The knowledge gap that led to this project was identified in the 2015-16 Annual R&D Plan as an analysis of
rainfall intensity and frequency, as part of a detailed analysis of projected changes in rainfall patterns on the
State’s water infrastructure and water security. The proposed project now includes consideration of
climate extremes, including high-intensity rainfall events and droughts.
Research Questions
How can climate-affected systems (natural resources, water supply systems) be analysed to identify the
elements that most affect their vulnerability to temporal variations in rainfall and other climate variables?
Research Approach
It is proposed to develop and demonstrate a methodology and framework to assess the vulnerability of
industries and natural resources to the impacts of climate change and climate variability, with particular
regard to the impacts of extreme rainfall events (high-intensity rainfall and drought periods) and the
identification of the trigger points, indicating when a system is likely to be pushed beyond acceptable
operating conditions. This will be achieved through “stress testing” case study systems or processes to
rainfall events of different types, with a particular focus on extreme event types and on a range of time
scales, from daily (e.g. events of extreme rainfall intensity) to multiple years (droughts).
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The developed framework will guide the examination of the operational details of agricultural, industrial or
water supply systems, to understand which variables most affect a system’s vulnerability to climatic
variations and extreme characteristics of rainfall. The intention of this is to provide information on ways in
which the management or operation of systems can be altered to improve their resilience to both climate
variability and climate change. Importantly, this will also enable identification of threshold values of climate
variables (primarily rainfall patterns) at which the operation of a system requires alteration to function
effectively. For example, a case study of a stormwater capture and Managed Aquifer Recharge scheme will
be examined to identify the scheme’s vulnerability to rainfall events of different types, such as more intense
rainfall or long gaps between rainfall events. In this example, the objective of the analysis would be to
determine if the vulnerability to those types of rainfall characteristics is due to the size of the stormwater
capture basin, or the injection rate of the MAR, or the storage capacity of the aquifer, etc., so that
recommendations can be made on which of those system variables would have to change to improve the
resilience of the scheme to those kinds of rainfall variation.
Key Outcomes
The primary outcomes of this project will be:
1. A generic framework to guide the analysis of the vulnerabilities of natural resources and water supply
systems to climate variability and projected changes in climate.
2. Greater uptake of climate projections data, such as the Climate Ready SA datasets, for use in climate
change adaptation planning.
3. Improved ability for natural resource managers, planners to identify ways to make natural resources
and water supply systems more resilient to variations in rainfall, temperature and other climate
variables.
4. An analysis of vulnerabilities of the case study stormwater capture and MAR scheme to rainfall
variability, and identification of which of the scheme’s elements are most affecting this vulnerability.
Project Planning Timeline
PROCESS

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

STAKEHOLDER CONSULTATION RE RESEARCH
REQUIREMENTS
PROJECT OBJECTIVES & SCOPE AGREED
PREPARE PROJECT PLAN
CIRCULATE FINAL PROJECT PLAN TO RAC
GOYDER INSTITUTE RAC APPROVAL
GOYDER INSTITUTE BOARD APPROVAL
PROJECT COMMENCEMENT
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6 Proposed 2016-17 Budget
The proposed project budgets and their alignment with the approved Strategic Research Plan are presented
in the following table. The Strategic Research Plan also sets out the level of investment for each year, with no
more than 70% of funding being allocated by the second year, with $500,000 to be kept aside for special
projects in the last year of the Institute. The proposed project and administrative expenditure of $6,540,873
in the 2016/17 is 73% of the Institute whole-of-life cash budget, with Institute cash funds of $2,459,127
remaining.
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Goyder Institute: Proposed Budget 2016-2017
Impact Area

Project ID Project Title

Status

ED-16-01 Water for Mineral Resources Workshop
ED-17-02
GFLOWS3

Completed
In Development

Economic Development
Mining and Energy

ED-17-01
ED-16-03
Tba
International Engagement Tba
Healthy Ecosystems
Catchments
HE-16-02
Northern Corridor

tba
Tba
Coasts & Marine

Northern Corridor - Sustainable Expansion of Irrigated Agriculture
Small scale, low technology desalination trial
Technology-enabled Governance for a 21st Century Irrigation District
Rajasthan Water Action Plan
Murray Darling Basin Plan Implementation - Efficiency measures and
Environmental Outcomes
River Murray Environmental Pathways / water quality impacts of
floodplain watering
Expert Panel activities (as required)

Tba
Targeted, issue specific projects
HE-16-03 MER Plan Workshop
HE-16-04 Peer Review MP Baseline Reports
Research Consortium Program to protect and unlock the wealth from
HE-16-05 Spencer Gulf

In Development
Approved
In Development
In Development

Extreme Events

$1,900,000
$1,600,000
$30,000
$100,000
0
$1,300,000

16-17 R&D Plan
Undertaken as needed to support
State Government
TBD
Completed
Completed
FRDC and SGEDI matching cash
contributions, matching in-kind

tba

Support development of a carbon sequestration strategy for South
Australia

16-17 R&D Plan

Tba

Other investments related to EOI process

Under consideration and subject to
further external processes and
consideration

CA-16-01

A framework for impact and vulnerability assessment to improve
climate-influenced systems and industries

Approved
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Summer students and Honours
Strategy development and communications
Office Administration

$1,670,000

$1,000,000
150,000
220,000

$300,000

$985,873

Administration and
Communication
Student Program
Knowledge Management
Administration
TOTAL

SP Total Cash
Budget
$3,630,000

Completed

Communities
Climate Action
Water Security
Carbon Neutrality

Proposed 16-17
Cash Budget
$3,630,000

Policy in development
Strategy in development

$1,300,000

$786,000
$314,000

$199,873
$625,000

$2,400,000

$25,000
$100,000
$500,000
$6,538,433

$400,000
$2,000,000
$9,000,000
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Key Performance Indicators

Key performance indicators were adopted in the 2015/16 R&D Plan. Progress against these indicators is
presented below.
Progress Indicators 15/16
1. All Goyder Institute phase 1 projects are
completed and closed
2. Projects agreed to proceed in the 2015/16
R & D Plan are initiated

3. A knowledge adoption strategy for 201519 is developed and established
4. Project governance arrangements are
established
5. A statement of research capability of the
Institute and its research partners is
developed and disseminated

Progress
One project has not been completed. Three
projects completed and were in the process of
closing at 30 June 2016
Completed
• MER Workshop
• MDB Support
• Baseline Report Peer Review
• Water for Mineral Resources Workshop
Workshops held (list)
Project plans in development (list)
Initial workshop with stakeholders is scheduled
for the 22nd July
Completed and included in the Strategic
Research Plan
Not yet completed, other than the water focus
prepared for International delegations on the
State’s water capabilities
(waterindustry.com.au).

The key performance indicators for Goyder Institute for 2016/17 include:
1.
2.
3.
4.
5.
6.

Projects agreed to proceed in the 2016/17 R & D Plan are initiated;
At least three external funding partnerships are established;
A knowledge adoption strategy for 2015-19 is developed and established;
A student program and supporting policies are established;
A policy and process to support new ARC proposals is established and implemented; and,
A statement of research capability of the Institute and its research partners is developed and disseminated.
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The Goyder Institute for Water Research is a partnership between the South Australian Government through the Department of Environment,
Water and Natural Resources, CSIRO, Flinders University, the University of Adelaide, the University of South Australia and the International
Centre of Excellence in Water Resources Management.

