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1 BACKGROUND 

Managing water for multiple environmental and cultural outcomes has been practiced in Australia for 

several decades (Brisbane Declaration, 2007). In that time, the knowledge underpinning our 

understanding of what happens when environmental water is delivered has improved significantly 

through dedicated research and monitoring programs. This has informed the way that water is 

managed through the adaptive management process and has underpinned major policy at State and 

Federal levels. There is, however, much still to understand about managing water and the 

environmental and other benefits it provides (Arthington et al., 2018).  

Within the Murray–Darling Basin (the Basin), the Basin Plan is a major public policy reform that is 

underpinned by research and analysis, as well as the knowledge and experience of water users and 

water managers. The outcome for the Basin Plan is a healthy and working Basin that includes reliable 

water supply for all people and industries, healthy and resilient ecosystems, and economies that 

depend on those ecosystems.  

The Basin Plan is dynamic and was designed so it could be refined and updated in response to new 

knowledge and information, and improved approaches for managing water. As such, the Basin Plan is 

implemented within an adaptive management framework (Figure 1). 

 

Figure 1: The Basin Plan facilitates adaptive management for all elements of the Basin Plan. 
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While significant advances in knowledge and policy have occurred, there are still several critical 

knowledge gaps that can affect our ability to manage water effectively. The 2018-19 fish deaths and 

subsequent independent assessments are a stark example of the uncertainty and risks associated with 

water management. The independent assessment of fish deaths in the Lower Darling recommended 

that:  

“Commonwealth and State governments should significantly increase investment in research and 

development. A priority focus of those new arrangements should be applied research that serves the 

information needs associated with Basin Plan implementation.” (Recommendation 10; Vertessy et al., 

2019).  

In 2019, the then Commonwealth Minister for Agriculture and Water Resources, David Littleproud, 

announced a $20 million fund to improve scientific knowledge of the Basin. The result was the 

Murray -Darling Water and Environmental Research Program (the Program). The Program is 

managed by the Murray–Darling Basin Authority (MDBA) and guided by a Governing Panel, 

comprised of a representative from the MDBA, Department of Agriculture, Water and the 

Environment, Commonwealth Environmental Water Holder and with an independent Chair. 

The Program has three key components that will deliver:  

• Practical information for water managers: Synthesis and communication products that 

summarise existing science for water managers. 

• Short and responsive investment: Use of existing science and expertise for urgent high need 

projects.  These projects will be very focused and likely to be completed within short 

timeframes. 

• Strategic research: Collaboration between the Commonwealth and research consortia to co-

design and deliver applied research. Research partners will co-invest in the research to be 

delivered by 2024.   

2 PURPOSE 

This Research Prospectus (the Prospectus) has been developed in consultation with Commonwealth 

agencies and stakeholders to identify the broad research themes of the Program and represents the 

beginning of the process of defining research questions (RQs). The Prospectus will be used to inform 

the development of the strategic research component of the Program and should be considered as a 

guide to the areas of research that are of interest to the MDBA and Commonwealth agencies. The 

RQs will be further refined in collaboration with selected research consortia through the Program’s 

co-design phase.  

2.1 OBJECTIVES 

The objectives of the Program are to: 

• Invest in applied research that delivers better and more informed environmental water 

management decisions by Commonwealth agencies and improved outcomes for communities;  

• Maximise value to water reform and management from investment;  

• Leverage co-investment with research providers and key stakeholders;  

• Facilitate adoption of research by advancing cooperation between users and researchers; and  
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• Be a platform from which to launch a more enduring research program that supports effective 

water management over the long-term. 

2.2 COMMONWEALTH POLICY AND PROGRAM OUTCOMES 

The Program aims to generate new knowledge to support adaptive management to improve water 

policy, reduce risk in management decisions and enhance outcomes of water management. The 

primary areas where the Program is expected to deliver value are set out below.  

Policy outcomes 

In the policy context, the Basin Plan is founded on complementary adaptive management activities 

(see Figure 1), which are informed by specific statutory reviews (e.g. 2023 Productivity Commission 

inquiry and 2026 Basin Plan review). These adaptive management activities are dependent on 

knowledge to both evaluate the contribution of actions to achievement of Basin Plan objectives, and 

to identify appropriate policy responses.  

Climate change is a major threat to river flows, groundwater systems, water supply, water demand, 

water prices and trade. There is no doubt that climatic conditions are changing, and water managers 

will want to understand the threats to water in the Basin. Climate change also threatens species and 

ecosystems, agricultural productivity and community well-being.  

Risk management outcomes 

The Basin Plan requires the MDBA and Basin States (being Queensland, New South Wales, the 

Australian Capital Territory, Victoria and South Australia) to identify and manage risks to the 

condition, or continued availability, of Basin water resources. It is expected that under current and 

future climates water availability in the Basin will, on average, be reduced, coupled with increases in 

extreme events of drought and flood. This will lead to increased uncertainty and therefore risk in 

water management. Improved knowledge of water requirements, the influences of changes in flow 

and recharge, and improved capacity to evaluate management strategies, through the Program, will 

improve the MDBA’s overall capacity to manage risks.  

River operations and water management outcomes 

Operational decisions will also benefit from the knowledge generated by the Program. There is a 

sophisticated set of operational decisions that are made to deliver water effectively to users and to 

deal with operational constraints in the system. As the needs of users change for both surface and 

groundwater resources better information on water needs, flow regimes, ground-surface water 

connectivity, constraints and changing circumstances can lead to better operational planning and real-

time decision making.  

 

3 RESEARCH THEMES  

The Strategic Research component of the program focus on applied research for four themes: 

• Climate adaptation, 

• Hydrology, 

• Environmental outcomes, and 
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• Social, economic and cultural outcomes. 

To optimise the value derived from investment, it is important that the outputs from all themes are 

integrated and available to be applied to policy, planning and operational decisions.  

The Program’s design illustrates the relationship between themes and the adaptive management of 

water to achieve environmental, social, economic and cultural outcomes (Figure 2). Climate 

variability and change creates changes in hydrology, which, through water management, influences 

the environmental, social and economic outcomes achieved. In addition, the role of non-water related 

threats (e.g. land use, pest plants and animals) in affecting both the ecological responses to hydrology 

and water management are recognised.  

 

Figure 2. A conceptualisation of how the different themes integrate to optimise outcomes for water management.  

The Program’s design is flexible with respect to the integration of knowledge from a variety of 

sources and helps ensure that the knowledge generated will be of value when there is variation in 

either the outcomes sought or water managers’ capacity to intervene.  

Research questions for each theme have been drafted (Table 1). While these represent the priority 

areas of research identified by the MDBA and Commonwealth partners it is anticipated that these will 

be reviewed and further refined as the Program progresses. In particular, as the Program moves into 

the co-design phase where researchers, policy makers and water managers will work together to 

develop research projects, research questions will be finessed and made more specific.  
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Table 1. Research themes and associated research questions (RQs). 

Research 

Theme 

RQ 

Number 
Research Question 

Climate 

adaptation 

1 Which of the Basin’s economic, social, environmental and cultural values are most vulnerable to the flow-related impacts of climate change? 

2 How do other threats interact with climate change to affect vulnerabilities? 

3 
What is the best way to evaluate the effectiveness of water management arrangements to manage risks, including climate change? Develop 

tools to enable the Commonwealth to evaluate potential water management arrangements. 

4 What adaptation options can provide better protection to vulnerable values in the Basin?  

5  How do we undertake climate adaptation at regional scales that are most relevant to communities and environmental assets? 

Hydrology 

6 How can low flow predictions be improved to support water planning? 

7 What are the hydraulic outcomes associated with changes in flow, specifically changes in depth, duration and area inundated? 

8 
How can we improve the way we currently operate rivers and manage aquifers in response to changing demands arising from changes to 

climate, land use, agricultural production and environmental water management? 

Environmental 

outcomes 

9 What are the low flow needs of the environment? 

10 
Which subset of all water-dependent ecosystems needs to be managed to ensure representative populations and communities of native biota 

are protected and, if necessary, restored? 

 

11 
How can we better predict health of water dependent ecosystems? Develop tools to enable the Commonwealth to predict ecosystem responses 

to changes in flow. 

Social, 

economic and 

cultural 

outcomes 

12 What is the relationship between the condition of the riverine ecosystem and social, economic and cultural values? 

13 What are and how can the social, economic and cultural outcomes for First Nations people be improved?  

14 
How can communities adapt to and be more resilient to a future with less water? What makes a community more resilient and adaptable to a 

future with less water? Develop tools to enable the Commonwealth to predict social, economic and cultural responses to changes in flow. 
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3.1 CO-DESIGN EXPECTATIONS 

The Strategic Research component of the Program will follow a two-stage process which aims to 

facilitate research providers and water managers, policy makers and other identified users of the 

research to work together to shape and strengthen the research focus, approach and deliverables.  The 

two stages are: 

• Stage 1 – Development of Research Implementation Plans; and 

• Stage 2 – Implementation of Research. 

The first stage will involve water managers, policy makers and other target users of the knowledge to 

be generated from the Program to share information about their operating environment, the gaps in 

knowledge that have been identified and how these gaps could be filled that could improve water 

management.   

Through information sharing, meetings and workshops/forums researchers and users can clarify goals 

and approaches as well as develop relationships.  There is evidence from other applied research 

programs that there is a need for researchers and end users to be actively engaged throughout the 

research process from early design phase through implementation which may include refinement and  

communication of research outputs.   

The first stage will result in a Research Implementation Plan which once approved by the MDBA will 

guide the research for each focus theme. 

3.2 THEME 1 - CLIMATE ADAPTATION 

The millennium drought from 2001 to 2009, and current drought highlight challenges in river 

operations during periods of low flow and the risks associated with climate change. If the Basin Plan 

is to succeed in optimising economic, social, cultural and environmental outcomes, there is a need to 

identify vulnerabilities and evaluate adaptation pathways. Failure to do so will mean that key assets 

and values will be compromised by the potential impacts from climate change.   

Climate adaptation is the major integrative theme of the Program, as well as directly supporting 

policy, risk and operational decisions. The MDBA’s knowledge needs are: 

1. Understanding of environmental, economic, social and cultural vulnerabilities and related 

water requirements and capacity to respond to changes in climate. 

2. Identification of adaptation options and how to improve capacity to evaluate likely outcomes 

from adaptation. 

3. How to customise adaptation strategies at multiple scales and across values. 

It is expected that targeted investment in these three areas will help to construct scenarios of overall 

future conditions of the Basin and to articulate and test the best water management adaptations to 

future conditions.  

1. Scenarios of change and Basin vulnerabilities 

RQ1: Which of the Basin’s economic, social, environmental and cultural values are most vulnerable 

to the flow-related impacts of climate change? 

The MDBA has collaborated with the CSIRO to develop climate change flow scenarios, which can be 

used to understand the vulnerabilities of water dependent values in the Basin to future climatic 
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changes. While there have been some advances in qualitative identification of vulnerabilities, there 

are still significant knowledge gaps with respect to climate vulnerability of irrigated agriculture, 

aquatic ecosystems and communities. This work will integrate the socio-economic and ecosystem 

vulnerabilities assessments as part of research in those themes (see RQ14).   

RQ2: How do other threats interact with climate change to affect vulnerabilities? 

The MDBA’s climate change flow scenarios could be enhanced through the incorporation of other 

indirect consequences of climate change such as increased frequency and severity of bushfires, 

changed runoff behaviour, changes to agricultural water demand, adaptation of pest plants and 

animals and altered water requirements of ecosystems. The research should determine the probable 

magnitude of other changes to water availability and, if they are significant, be added to the scenarios 

of direct climate change effects. 

RQ3: What is the best way to evaluate the effectiveness of water management arrangements to 

manage risks, including climate adaptability ? Develop tools to enable the Commonwealth to evaluate 

potential water management arrangements 

Modelling tools will be needed to convert adaptation scenarios into flow regimes and likely outcomes. 

These tools will need to deal with multiple scenarios and their uncertainties. Because sequencing of 

flows between years and spatial patterns of flow across valleys influence outcomes, and each 

historical drought has had unique circumstances, variability across temporal scales should be part of 

the analysis. Scenario evaluation presents very different challenges to general hydrological modelling, 

and new tools may be needed, but the benefits and risks of proposed approaches will need to be 

evaluated to ensure they are applied appropriately. The development of new tools would need to 

complement existing, official models to maintain the integrity of water planning processes. 

Key applications for RQ 1 -3  

• Major input to climate adaptation work and regional future planning. It is through this pathway that 

impact is expected on Basin Plan adaptation. 

• Improved understanding of environmental vulnerabilities will inform environmental flow 

prioritisation and emergency response plans. 

• Vulnerability information will assist in informing and prioritising risk as other risks change or are 

manifest. 

 

2. Adaptation options 

RQ4: What adaptation options can provide better protection to vulnerable values in the Basin?  

This research will consider what can be achieved by improved water management, and what is better 

achieved by other adaptations such as diversified regional economies, changed agriculture or better 

land management.  

Options may include policy, planning or operational adaptations or in some instances innovation or 

transformation. The larger the impacts of climate change, the more likely it is that innovative or 

transformative changes to water management may be required. These might include new types of 

water entitlements and allocations, new water supply infrastructure, or major changes to agricultural 

production to reflect more limited water supplies. The research should consider the optimal timing for 

decisions to be made, how to prepare for these decisions and the effective lifespan of decisions. Either 

the scenario modelling tools described above, or the existing river models, will be important tools for 
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evaluating adaptations. Participative approaches can also be used to evaluate the acceptability of 

approaches, and link adaptations back to community values and threats.  

Key applications 

• Input to future reviews of the Basin Plan. 

• Implementation of identified adaption strategies by river operators to deliver better environmental 

water regimes.  

• Improved risk management.  

 

3. Regional adaptation  

RQ5: How do we undertake climate adaptation at regional scales that are most relevant to 

communities and environmental assets? 

Each region of the Basin is experiencing changing climate in a different way, reflecting the 

geography, population structures, diversity of economy, types of agriculture and other factors. 

Aspirations, visions and objectives of communities also vary across the Basin. Consequently, 

adaptation strategies will need to be developed at the regional scale to reflect local conditions and 

values. A key test of the climate adaptation approach developed by the Program will be to select 

several key regions and undertake a process of regional future planning, exploring visions for the 

region and options to achieve those visions. Given the Basin States take a leading role in regional 

adaptation, the Program will seek opportunities to add value to existing initiatives being undertaken 

by the jurisdictions or their regional catchment managers. This information would also assist Basin 

State long-term planning processes.  

Key applications 

• Potential input to reviews of long-term watering plans, water resource plans and Basin Plan. 

• Regional adaptation strategies would be an input to environmental flow allocation decisions and 

river operations. 

• Regional adaptation plans would support improved risk management. 

 

3.3 THEME 2 - HYDROLOGY 

1. Low flows 

RQ6: How can low flow predictions be improved to support water planning? 

During droughts there are persistent periods of low flows or cease to flow wherever discharges are not 

sustained by releases from storages. It is important to maintain a low level of flow in rivers to avoid 

water quality risks (e.g. algal blooms, low levels of dissolved oxygen and fish kills) and to fairly 

support downstream water users. Yet these parts of the flow regime are least well understood.  

There are inevitable uncertainties in estimating components of the water balance such as return flows 

from irrigation areas, groundwater discharge into rivers, and losses from river channels. The impacts 

of these uncertainties are manageable at high flows but become critical at low flows as they can 

represent a high proportion of the total water balance. This makes it difficult to predict the actual flow 

level and how it will respond to management. The aim of this research is to improve the prediction of 
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low flow regimes as an input to scenario analysis, adaptations to water planning, and current 

environmental water and river operations. 

Key applications 

• Major input to climate adaptation work and regional future planning. It is through this pathway that 

impact is expected on Basin Plan adaptation. 

• Improved understanding of environmental vulnerabilities will inform environmental flow 

prioritisation and emergency response plans. 

• Vulnerability information will also be useful informing and prioritising risk management as other 

risks change or are manifest. 

 

2. Floodplain flows 

RQ7: What are the hydraulic outcomes associated with changes in flow, specifically changes in depth, 

duration and area inundated? 

When planning or managing environmental flows it is important to understand the hydraulic outcomes 

from flow allocations, as this information informs expected environmental outcomes and risks. 

Currently across the Basin, there is considerable uncertainty about floodplain hydrology. At present, 

the main hydrological input to evaluation of environmental watering is daily flow at a nearby gauge 

and an estimate of how much of that flow was influenced by environmental flow releases. How much 

of that gauged flow goes to the floodplain, for how long, and how much returns to the river is poorly 

understood. This is particularly true for the northern Basin where floodplain hydrology is a significant 

knowledge gap and may have changed in recent years because of floodplain infrastructure. There are 

also other sources of floodplain water from local rainfall and runoff that influence the result. There are 

a range of techniques for modelling floodplain hydrology, each with limitations, making it a good area 

for further research with an aim to improve the skill and applications of floodplain hydrological 

models. This research will seek to work closely with the Hydrometric and Remote Sensing Funding 

Program, particularly in their work on floodplain harvesting, flood tracking and floodplain change 

detection to improve capacity to forecast floodplain hydrology. 

Key applications 

• Input to climate adaptation work and regional future planning. It is through this pathway that impact 

is expected on Basin Plan adaptation. 

• Improved understanding of floodplain hydrology will improve planning and efficient delivery of 

environmental flows. 

• Improved understanding of patterns of floodplain inundation will help identify and inform risk 

management (e.g. infrastructure damage). 

 

3. Adaptations to current operations 

RQ8: How can we improve the way we currently operate rivers and manage aquifers in response to 

changing demands arising from changes to climate, land use, agricultural production and 

environmental water management? 

Changes to climate, land use, agricultural production and environmental water management have all 

affected river operations, placing new demands on operators and altering risks, particularly meeting 

critical human water needs. Therefore, there are opportunities to adapt river and environmental 
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management under the Basin Plan. The following two paragraphs provide examples of where research 

could lead to improved operations. Specifically, integrated management of groundwater and surface 

water and better use of seasonal flow forecasts. Better understanding of environmental requirements 

under low flows, is covered under Theme 3 - Environmental Outcomes. 

Groundwater offers additional storage opportunities in the Basin that can be more resilient to climate 

variability and change than surface water resources. The two systems are linked through surface water 

and groundwater exchanges. They can also be linked using managed aquifer recharge and there may 

be opportunities to manage surface flows to improve groundwater recharge. More integrated 

management of groundwater and surface water is an adaptation that has considerable potential during 

drought but one which has not been fully explored. The aim of the research would be to evaluate 

potential gains from adaptations that explicitly link surface and groundwater. Salinity consequences of 

any changes would need to be considered. 

The Bureau of Meteorology (BoM) provides seven-day operational river flow forecasts for 

unregulated rivers and some experimental forecasts out to ten days. It also provides three-month 

seasonal flow forecasts. These are probabilistic predictions with forecast skills varying from month to 

month. There is not much immediate prospect for increasing the forecast length at adequate forecast 

skill, but more can be done to increase the use of the forecasts in water operations. At present there is 

conservative use of the forecasts compared to their skill, but with increasing demands on water and 

decreasing runoff the forecasts can be used more by using the probabilities provided and using risk 

management techniques to deal with uncertainties. There are likely to be opportunities to complement 

the work being undertaken by BoM on water accounting which in combination with better application 

of forecasts can be tested and demonstrated by bringing water managers and forecast providers 

together to model various management decisions. This work would also improve capacity to engage 

with water users (e.g. irrigation community) through scenario development and testing. 

Key applications 

• Improving operations will influence the identification of vulnerabilities and adaptation strategies 

and the feasibility of preferred adaptations. 

• Improved knowledge of low flow requirements, improved integration of ground and surface water 

and improved use of forecasts will all contribute to improved operational decisions. 

 

3.4 THEME 3 – ENVIRONMENTAL OUTCOMES 

1. Low flow requirements  

RQ9: What are the low flow needs of the environment? 

Low flows and cease to flow periods are a major driver of ecosystem condition. Understanding the 

low flow requirements of ecosystems is therefore important for sustaining biodiversity and key 

ecosystem services such as water quality.  

The Basin Plan has a focus on volumetric returns of water to the environment therefore more attention 

has been given to high flow requirements of water dependent ecosystems than low flow requirements. 

There is now recognition that unprecedented droughts and extended periods of low flow can have 

significant but poorly understood impacts on ecosystems. During low flows there are important 

ecological interactions with water quality through temperature, dissolved oxygen, salinity, and algal 
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blooms. Improved understanding of ecosystem requirements during low flows will better inform 

water planning. Improvements in the ability to assess low flow impacts, including input data, will 

require consideration of what tools are available (covered in Theme 2 – Hydrology, as above). It will 

also provide vital information for improved river operations to better protect river environments and 

water resources for critical human needs.  

Key applications 

• Major input to climate vulnerability and adaptation work. It is through this pathway that impact is 

expected on Basin Plan adaptation. 

• Improved understanding of environmental low flow requirements will inform flow management, 

particularly environmental flow prioritisation and emergency response plans. 

• Vulnerability information will also be useful informing and prioritising risk management as other 

risks change or become manifest. 

 

2. Conservation values 

RQ10: Which subset of all water-dependent ecosystems needs to be managed to ensure representative 

populations and communities of native biota are protected and, if necessary, restored? 

The aim of environmental watering is to protect and restore biodiversity that is dependent on Basin 

water resources. This includes representative populations and communities of native biota. Not all 

wetlands will be of equal value in protecting biodiversity and with declining water resources and 

increasing threats to ecosystems it is important to prioritise protection to those ecosystems with the 

potential to make the greatest contribution to achievement of Basin Plan objectives. There are several 

frameworks that have been developed to prioritise environmental assets, with different strengths and 

weaknesses when applied to freshwater systems. Initially the work would focus on developing a 

robust approach, building on the High Ecological Value Aquatic Ecosystem Tool Kit, the Australian 

National Aquatic Ecosystem classification, CSIRO Cluster classification and State classifications. The 

second phase would be a trial approach in collaboration with Basin States and the Commonwealth 

Environmental Water Office given their respective roles in managing and watering Ramsar sites. 

Key applications 

• Input to Climatevulnerability and adaptation work. It is through this pathway that impact is expected 

on Basin Plan adaptation 

• Improved understanding of the role of ecosystems in sustaining Basin scale biodiversity and the 

multiple values of ecosystems will inform environmental water planning and operations 

• Vulnerability information will also be useful informing and prioritising risk management as other 

risks change or become manifest 

 

3. Predictive ecology 

RQ11: How can we better predict health of water dependent ecosystems? Develop tools to enable the 

Commonwealth to predict ecosystem responses to changes in flow. 

The development of the Basin Plan relied on a relatively small number of species’ water 

requirements. Knowledge has improved through targeted investments in research and monitoring the 

outcomes of environmental flows (e.g. CSIRO Ecosystem Function project, CEWO Monitoring, 
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Evaluation & Research project). There is an opportunity to take a more holistic, complete life cycle 

and complete flow variability view to ecosystem requirements.  

High flow requirements have focussed on fish and waterbird breeding, but there is concern that many 

young individuals are not surviving and recruiting to the population. The whole life cycle of species 

should be considered in their conservation, including how populations respond to the full range of 

flow conditions. Research should consider how water management can be used to help maintain 

populations and well as recruit new individuals. This requires a move toward predictive ecosystem 

understanding, building upon the measurement and evaluation work of recent years. There are several 

approaches to predictive ecology, each with their own merits and limitations, so testing of multiple 

approaches might be warranted. Advances in predictive ecology can contribute to assessing 

conservation values, vulnerabilities, adaptations and it will enable extrapolation of knowledge 

between assets. In addition, the models will improve capacity to evaluate the likely impacts of 

proposed infrastructure planned for both extractive and environmental purposes. 

There are two further key areas for improvement. First, many flow requirements are currently defined 

as simple thresholds which essentially round outcomes down to zero if the threshold is not achieved 

or up to one if the threshold is just achieved. These types of assessments do not inform the 

identification of trade-offs around the design of environmental flows. A more holistic approach would 

provide much richer information on which to base management decisions. A second area of 

importance is our improved understanding of the influence of current condition on response to 

environmental flows. This will be particularly important when planning climate adaptation as the 

systems to which environmental water is delivered are likely to be in poor condition which will affect 

the outcomes and capacity for the Basin Plan to achieve its objectives. 

Key applications 

• Major input to any adaptation of the Basin Plan, particularly in relation to Climate adaptation. 

• The models will improve capacity to identify the expected outcomes of environmental flow 

allocations and real-time responses to changes in circumstances. 

• Improved capacity to apply ecosystem responses to changes in flow will improve risk management 

as other risks changes or become manifest. 

 

3.5 THEME 4 – SOCIAL, ECONOMIC AND CULTURAL OUTCOMES 

The Basin Plan seeks to optimise social, economic, cultural and environmental outcomes arising from 

the use of Basin water resources. This will require an understanding of the major drivers of and 

impacts on community well-being, resilience, growth and sustainability in the Basin, and the multiple 

values people have for water. For example, there is much to understand about First Nations peoples’ 

cultural dependencies on healthy water ecosystems. 

The recent Independent Panel’s Assessment of Social and Economic Conditions in the Murray–

Darling Basin (Sefton et al. 2020) recommended investment in research to better understand both the 

cultural values of water and the social and economic benefits to Basin communities of water 

recovered for the environment (for example via ecosystem service benefits). 

The research in this Prospectus adopts the recommendations of the Independent Panel, and also builds 

upon their work to link social, economic and cultural outcomes with the other themes as outlined in 

Theme 1- Climate adaptation. The three research questions below are where complementary 
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investment will improve capacity to adapt the Basin Plan or seek collaborations to achieve 

optimisation. 

Although social, economic and cultural outcomes have been included under the one theme, the 

research needs of this theme are an integral part of many other priority research questions in this 

Prospectus. Furthermore, cultural outcomes of environmental water management is an area recognised 

as being poorly studied and where we have limited knowledge. 

1. Ecosystem service values 

RQ12: What is the relationship between the condition of the riverine ecosystem and social, economic 

and cultural values? 

To optimise social, economic, cultural and environmental outcomes it is important to understand how 

water management influences values, both directly and indirectly. One of the major pathways by 

which flow regimes influence social, economic and cultural outcomes is through ecosystem services. 

Ecosystem services include the more obvious and tangible recreation and tourism benefits that arise 

from healthy and functioning ecosystems. It also includes less obvious benefits such as carbon 

sequestration, water purification, and benefits to First Nations people from cultural uses and values of 

water. 

The ecosystem services research is at an infancy and needs: 

• New and improved measures of the flow of ecosystem service benefits to people and the value of 

the benefits people receive, especially at locations receiving environmental water. 

• Improved understanding of the links between healthy freshwater ecosystem and the flow of 

ecosystem services. 

• Better understanding of the types values of natural capital and ecosystem services that can be 

provided in agricultural systems (especially irrigated) to lift productivity of agriculture, offset the 

cost of water recovery, and contribute to the Commonwealth’s goal of $100 billion in agricultural 

value by 2030. 

• Research funding to support First Nations people to produce a culturally appropriate approach to 

ecosystem service valuation. 

Key applications 

• Major input to climate adaptation work and regional future planning. It is through this pathway 

that impact is expected on Basin Plan adaptation. 

• Improved understanding of environmental, social, economic and cultural vulnerabilities will 

inform environmental flow prioritisation and emergency response plans. 

 

2. Cultural water values 

RQ13: What are and how can the social, economic and cultural outcomes for First Nations people be 

improved? 

The National Cultural Flows Research Project (http://culturalflows.com.au/), driven by and for First 

Nations people, established a national framework for cultural flows. The framework enables First 

Nations people cultural water usage and values to be described and measured with quantifiable water 

volumes for the first time. The Commonwealth is currently funding cultural flows officers through 

Northern Basin Aboriginal Nations and Murray and Lower Darling Indigenous Nations to roll out the 

http://culturalflows.com.au/
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cultural flows research project method for determining, delivering and assessing cultural flows. With 

knowledge of their values and outcomes documented, the next step will be to convert these into First 

Nations people water needs in hydrological terms such as flow levels, volumes, or beneficial and 

harmful flow regimes, just as was done for environmental water and water consumption. This work 

will take time and as results become available from this work appropriate research to complete and 

expedite this conversion will be considered with a view to enhancing Basin water management.  

A second strand of complementary research is to better understand what sectors and industries should 

be nurtured or developed to create economic opportunity for First Nations people as their access to 

water grows. A key objective of the Basin Plan is to optimise water resources for social, economic 

and environmental outcomes, but little is known about current or potential economic outcomes for 

First Nations people from access to water. Cultural water should not be viewed as providing only 

spiritual and cultural benefits, which are generally non-marketable, but should also be considered as a 

resource from which First Nations people can derive income and prosperity. 

Key applications 

• This will be an important input to Basin Plan reviews to ensure First Nations people social, 

economic and cultural outcomes are considered appropriately within the fabric of the plan 

• Improved understanding of First Nations people cultural water needs will inform environmental 

flow prioritisation. 

• Cultural water needs will enable equivalent treatment of risks to cultural assets as risks to other 

values. 

 

3. Social and economic vulnerabilities and adaptations. 

RQ14: How can communities adapt to and be more resilient to a future with less water? What makes 

a community more resilient and adaptable to a future with less water? Develop tools to enable the 

Commonwealth to predict social, economic and cultural responses to changes in flow. 

There has been a significant investment in generating knowledge of the social, economic and cultural 

conditions of the Basin. But the focus has almost entirely been on a stocktake of current conditions, 

including how water recovery has impacted Basin economies. Much less work has been done to 

understand how communities can adapt and become more resilient to a future with less water. In a 

similar manner to that described for ecological outcomes, we need a means of applying knowledge on 

community adaptation, resilience and transformation to the development of scenarios and their 

subsequent evaluation. This is particularly true for climate change, but the capacity could be deployed 

to address other issues such as trends in land use or irrigated agricultural production.  

Scenarios that better describe social and economic outcomes would help minimise impacts of changes 

in water availability and maximise the benefits of improvements in water management. This might be 

through changes to water trade, entitlements and allocations, irrigation infrastructure, water storages, 

or river operations. The relative merits of different opportunities to improve outcomes could be 

evaluated systematically against the present trend of social, economic and cultural conditions, which 

vary markedly across the Basin. The aim is to understand how Basin irrigation and communities can 

be made more resilient and viable through improved water management and diversification of 

economic activity. 

Key applications 
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• Major input to climate adaptation work and regional future planning which will inform Basin Plan 

reviews. 

• Improved understanding of social, economic and cultural implications of flow management will 

improve the consideration that these issues receive in planning environmental flows. 

• Social and economic changes are key risks and the ability to evaluate scenarios will improve risk 

management in this area. 
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Appendix 1 – Examples of complementary research projects 

Previous activities 

• Research on climate change projections and hydrological impacts such as South East Australia 

Climate Initiative, Murray–Darling Basin Sustainable Yields Project, subsequent updates of that 

work, and complementary 

• Hydrological modelling through eWater CRC 

• Commonwealth Environmental Water Office Long-Term Intervention Monitoring (LTIM) and 

Environmental Water Knowledge and Research (EWKR) Projects  

• Australian National Aquatic Ecosystem (ANAE) classification project 

• CSIRO: The Ecological Responses to Altered Flow Regimes Cluster 

Complementary activities 

• State government climate change projects in each Basin state 

• Hydrological modelling through the National Hydrological Modelling Strategy being led by eWater 

Ltd 

• Commonwealth Environmental Water Office Monitoring, Evaluation and Research (MER) 

Program 

• Research commissioned by the Independent Murray–Darling Basin Social and Economic 

Assessment Panel on social and economic conditions across the Basin and the pressures on these 

• Department of Agriculture, Water and the Environment and MDBA’s CSIRO ecosystem functions 

project 

• Hydrometric Networks and remote Sensing Program  

• Native Fish Recovery Strategy 

• Land and Ecosystem Accounts Project 
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Appendix 2 – An outline of the key linkages between the RQs and 

other themes 

 

Theme Linkages 
RQ

1 

RQ

2 

RQ

3 

RQ

4 

RQ

5 

RQ

6 

RQ

7 

RQ

8 

RQ

9 

RQ 

10 

RQ 

11 

RQ 

12 

RQ 

13 

RQ 

14 

Climate 

adaptation 

              

Adaptation 

options 

x x x  x x x x x x x x x x 

Vulnerabilities  x    x  x  x x x x x x 

Scenarios  x    x          

Hydrology               

Low Flows x x x x    x x      

Floodplains 

Flows 

x x x x    x    x x  

Adaptations to 

current options  

x x x x  x x    x   x 

Environmental 

outcomes  

              

Conservation 

values 

x x x x   x  x x x x   

Ecosystem 

modelling 

x x x x  x x x x   x x x 

Low flow 

requirements 

x x x x  x  x    x   

Social, economic 

and cultural 

outcomes  

              

Ecosystem 

services 

x x x x x x x  x x x  x x 

Cultural water 
  x x x x x  x x x   x 

Scenario 

modelling  

x x x x x x x x x   x x x 


