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Melbourne Water recently completed the Melbourne Water System Strategy (MWSS), a 50 year water 
resource management strategy. The MWSS addresses significant potential challenges that could 
emerge by 2065. Recent projections suggest that the current population of more than 4.5 million 
people in Melbourne and the surrounding region could more than double by 2065. Climate change 
projections also suggest that streamflows in the rivers surrounding Melbourne could decline by up to 
55% by 2065, with implications for water supply system yield and environmental values of waterways. 
To respond to these challenges and others, the MWSS outlines an adaptive portfolio approach with 
four elements: making the most of the water supply system, using water efficiently, using diverse 
sources of water, and optimising the water grid and market. Strategic recommendations identified in 
the MWSS were linked to 13 of the 17 United Nations Sustainable Development Goals, demonstrating 
the broad opportunities that Melbourne Water has to contribute to delivering these goals under its 
overarching vision of ‘Enhancing Life and Liveability’.  
 
To ensure delivery of the MWSS, appropriately adapted to observed conditions, a detailed 
implementation plan has been put in place. The implementation plan translates the strategic 
recommendations from the MWSS into over 80 specific, measurable, assignable, realistic, and time-
bound business activities that can be monitored and reported on.  
 
This paper will explore the challenges, opportunities, and transferable lessons learnt in developing and 
implementing the MWSS.  

1. INTRODUCTION  

Melbourne Water makes a vital contribution to Melbourne’s liveability by underpinning human health, 
enhancing community well-being, supporting economic growth and achieving a balance between the 
natural and man-made environment. The organisation is responsible for the supply of affordable, high-
quality bulk water, reliable sewerage services, healthy waterways, integrated drainage and flood 
management services and outstanding natural community spaces, helping make greater Melbourne a 
fantastic place to live. To plan and deliver its bulk water supply services, Melbourne Water works 
closely with eight retail and regional water corporations across Melbourne and the surrounding region. 
Melbourne Water’s vision is ‘Enhancing Life and Liveability’. 
 
The Statement of Obligations issued by the Victorian Government Minister for Water requires the eight 
retail and regional water corporations across Melbourne and the surrounding region to prepare Urban 
Water Strategies (UWSs). The Statement of Obligations also requires Melbourne Water to prepare the 
Melbourne Water System Strategy (MWSS) (Melbourne Water, 2017). In the face of climate change, 
climate variability, population growth, increasing urbanisation, the emergence of water markets and 
the grid, and other challenges and opportunities, the MWSS outlines how Melbourne Water will work 
with stakeholders to ensure safe, secure, affordable water for Melbourne and the surrounding region 
over the next 50 years. The MWSS integrates with other strategies prepared by Melbourne Water and 
other organisations that collectively provide coverage of all elements of the urban water cycle, 
including the UWSs prepared by the retail and regional water corporations connected to the 
Melbourne water supply system.  
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2. PROCESS 

2.1. Collaboration with stakeholders 

Concurrent with the development of the MWSS, each of the eight water corporations connected to the 
Melbourne water supply system were required to prepare an UWS. In general terms and among other 
considerations, the UWSs explore how the water resources available from the Melbourne system will 
be used by each connected water corporation in conjunction with any other available water resources 
to meet the needs of their customers over the next 50 years.  
 
To ensure that the assessments of available water resources available to each connected water 
corporation used in each UWS aligned with the assessments of total available water resources across 
the whole water supply system scale used in the MWSS, the preparation of the UWSs and MWSS 
required information sharing throughout the development process. To address this, a number of 
collaborative working groups were convened around key issues, centrally coordinated by a dedicated 
Project Director. All of these working groups considered issues related to climate change to some 
extent, highlighting the centrality of climate change to water resource management, including groups 
focused on: 

 climate change  

 water demand forecasts 

 water supply system yield estimates and potential augmentations 

 adaptive management frameworks 

 opportunities to use rainwater, stormwater and recycled water 

 investment evaluation frameworks 

 customer and community research. 
 
This collaborative process enabled rapid, parallel development of nine strategies, and also achieved a 
large part of the stakeholder engagement required to ensure consistency of approach across the 
water corporations and mutual agreement on key issues.  
 
The significant time and effort invested in this intensive collaboration resulted in shared knowledge 
development, without constraining the ability of each water corporation to prepare a tailored UWS 
reflective of their individual characteristics. Enhanced relationships across the water corporations 
involved are a lasting legacy of this process. 

2.2. Managing future supply and demand – the challenges 

Recent projections suggest that the current population of more than 4.5 million people in Melbourne 
and the surrounding region could more than double by 2065. Accommodating this population growth 
within Melbourne’s urban growth boundary means the development of an increasingly dense city, in 
which water from various sources will be used differently to how it has been used in the past.  
 
To support a range of activities, including the preparation of UWSs and the MWSS, the Victorian 
Government Department of Environment, Land, Water and Planning (DELWP) prepared Guidelines 
for Assessing the Impact of Climate Change on Water Supplies in Victoria (DELWP, 2016). These 
guidelines outline potential future impacts of climate change on temperature, potential 
evapotranspiration, rainfall, and runoff at a range of sites across Victoria in 2040 and 2065. The 
guidelines adopted the scenario from the Intergovernmental Panel on Climate Change Fifth 
Assessment Report with the highest concentration of greenhouse gases (RCP8.5) ‘in line with the 
recent historical trajectory of greenhouse gas concentrations, as well as because this scenario can be 
expected to provide both the wettest and driest projections’. The guidelines suggest that at the more 
extreme end of the projected impacts, streamflows in the rivers surrounding Melbourne could decline 
by up to 55% by 2065 relative to a current climate baseline defined by the period from July 1975 to 
date, with implications for water supply system yield and environmental values of waterways.  
 
To explore the impact of the uncertainty surrounding these factors and others, Melbourne Water 
worked closely with the eight water corporations connected to the Melbourne water supply system to 



 

develop a range of water demand forecasts and water supply system yield estimates. Climate change 
impacts were integrated into both the water demand forecasts and water supply system yield 
estimates.  
 
To communicate the range of scenarios, a three part graphic was developed, which highlights different 
sectors of the combined water demand and water supply system yield charts, as shown in Figure 1. In 
Figure 1, the green lines represent water demand, the blue lines represent water supply system yield, 
and the grey lines represent other scenarios of water demand and water supply system yield. 

 

 

Figure 1: Three key scenarios of supply and demand used during the development of the MWSS: low 
change scenario (top), incremental change scenario (middle) and rapid change scenario (bottom) 

(Melbourne Water, 2017) 

 



 

It was considered that it was not possible to establish or assign meaningful probabilities to any of the 
scenarios of water demand or water supply system yield shown in Figure 1. Given this, the focus was 
placed on highlighting the wide range of scenarios, and developing an adaptive strategy that could 
manage any of the scenarios considered.  
 
During the development of the MWSS, for the first time in Melbourne, potential impacts of climate 
change on the extent to which the existing environmental water reserve will be able to maintain 
existing environmental values in the future were also considered. This work revealed significant 
potential future challenges. For example, preliminary studies suggest that in the Yarra River, 
environmental water shortfalls of around 15-25 GL/year could occur in the future. These volumes, and 
the exact timing of when they will start to emerge, are uncertain, but the volumes are high enough that 
it is possible to be confident that shortfalls can be expected under some climate change scenarios. 

3. OUTCOMES 

3.1. An adaptive portfolio approach 

To manage the uncertainty in water demand and water supply system yield, driven by climate change, 
population growth, and other factors, an adaptive portfolio approach with four elements is outlined in 
the MWSS. These are illustrated in Figure 2 and cover: making the most of the water supply system, 
using water efficiently, using diverse and alternative water sources, and optimising water grids and 
markets.  

 

Figure 2: The MWSS outlines an adaptive portfolio approach to addressing the key challenges  

 
This adaptive portfolio approach reflects the expectations of the community, ascertained through 
community research undertaken by one of the centrally coordinated collaborative working groups 
discussed earlier. Specifically, the community advised they want: 

 a proactive and adaptive planning approach 

 water corporations to promote water-efficient behaviours 

 mild water restrictions when necessary, rather than paying more to avoid them 

 more use of stormwater and recycled water, but drinking water to still come from the water 
supply system 

 expansion of seawater desalination capacity to be the last resort 

 better, more proactive, and more engaging communication (Melbourne Water, 2017). 
 
A total of 38 strategic recommendations are made to manage all of the scenarios considered during 
the development of the MWSS. These recommendations will deliver outcomes over the next five years 
that ensure Melbourne Water is well placed to take any action needed over the longer term to respond 
and adapt to observed conditions. Most of the strategic recommendations have some linkage to 
climate change given it is a key driver of the MWSS, but some had a specific climate change focus 
such as: 

 Invest in climate research and operationalize outcomes to build resilience. 

 Become a net-zero greenhouse emissions business. 

 Define climate risks to environmental values of waterways and wetlands. 

 Undertake study to understand the trade-off between water quantity, quality and affordability 
of water from catchments under climate change. 



 

3.2. Sustainable Development Goals 

Melbourne Water is a signatory to the United Nations Global Compact, the world’s largest corporate 
sustainability initiative. Linked to this, Melbourne Water has also signed a public CEO Statement of 
Support for the United Nations Sustainable Development Goals (SDGs) along with over thirty other 
leaders in the Australian business community. The SDGs provide a common set of goals to put the 
world on a sustainable path by 2030. 
 
Each of the 38 strategic recommendations in the MWSS was linked to the United Nations SDGs it will 
most strongly contribute to delivering. Of the 17 SDGs, 13 were linked to one or more of the 38 
strategic recommendations in the MWSS, as illustrated in Figure 3 below. This demonstrates the 
broad extent to which organizations like Melbourne Water are able to contribute to delivering the 
SDGs, and highlights the value of using the SDGs to drive innovation and broaden horizons in 
strategic planning processes. 

 

Figure 3: Number of strategic recommendation in the MWSS associated with each of the United 
Nations SDGs 

3.3. Implementation challenges and opportunities 

The MWSS was finalized in 2017, has been published on Melbourne Water’s website, and is now 
being implemented.  
 
The strength of the adaptive portfolio approach adopted for the MWSS is its capacity to meet 
objectives under a range of potential future conditions. To ensure delivery of the MWSS, appropriately 
adapted to observed conditions, a detailed implementation plan has been put in place. The 
implementation plan translates the strategic recommendations from the MWSS into over 80 Specific, 
Measurable, Assignable, Realistic, and Time-bound (SMART) business activities that can be 
monitored and reported on. For example, the MWSS includes an action to invest in climate research 
and operationalize outcomes to build resilience, which has been broken down into six business 
activities that include specific research projects in which Melbourne Water will be involved over the 
next five years, and specific actions Melbourne Water will undertake to operationalize the outcomes of 
past and future research projects. 
 
This enablement of monitoring and reporting was considered to be important to ensuring the MWSS is 
implemented. Over time, it is planned that the monitoring and reporting processes will become 
increasingly seamlessly integrated with other internal business reporting processes and systems to 
ensure their longevity and minimize the number of separate reporting processes.  
 
Additional to this monitoring and reporting on the implementation of the MWSS, an adaptive 
management framework is used by Melbourne Water and the three retail water corporations in 
Melbourne to monitor, report, and manage water security in Melbourne on an annual basis. This 
framework was first developed in 2011, and was reviewed by one of the collaborative working groups 



 

convened during the development of the MWSS. Each year, a Water Outlook is prepared and 
published by 1 December, which documents current water storage levels, which are a useful indicator 
of water security in the Melbourne water supply system, and other relevant recent observations and 
forward projections. Current water storage levels are compared against three simple zones to 
communicate water security: High, Medium, and Low. Each of these zones is associated with various 
actions that can be taken to enhance water security as required, including the acceleration of actions 
identified in the MWSS and the retail water corporations’ UWSs if necessary.  
 
Some of the challenges identified during the development of the MWSS do not have simple solutions. 
Consequently, some of the business activities that will be pursued through the implementation plan 
have the character of further work to continue exploration of potential solutions, rather than 
implementation of a fully scoped solution. Among these business activities are actions to further 
explore methods for identifying possible triggers for water resource investments to maintain the 
balance between supply and demand. These methods will guide future optimisation of investment in 
potential major water supply augmentations, should they be required.  

4. CONCLUSION 

In preparing the MWSS, Melbourne Water had to address stakeholder and technical challenges. 
Through developing and implementing innovative solutions to manage these challenges, a number of 
transferable lessons were learned, including: 

 Consistent use of climate change projections across a region enabled by guidelines prepared 
by government can help to manage interfaces between multiple linked strategies and plans. 

 Given the scale and character of the uncertainty surrounding climate change, population, and 
other projections, there appears to be more value in focusing on identifying adaptable water 
resource management strategies with clear, agreed implementation plans rather than trying to 
reduce uncertainty before decisions are made. 

 Further to the previous point, as a strategic document, it was found that it was not necessary 
for the MWSS to identify specific solutions to every challenge, provided it set a strategic 
direction with clear steps forward that will ultimately lead to the identification of specific 
solutions when they are needed. 

 Collaborative and concurrent strategy development processes that involve bulk and retail 
water corporations and other stakeholders can be very time consuming, but also can help to 
build a shared understanding of climate change and other risks, and can help to identify 
mutually beneficial solutions.  

 The value of strategies such as the MWSS is significantly enhanced by their publication, 
through which knowledge of climate change and other risks and the rationale behind adopted 
solutions can be shared with the community. However, to be effective this requires forethought 
and investment in the development of a strategy written in straightforward language that 
includes a large volume of explanatory background material.  

 
The MWSS is available for download from Melbourne Water’s website. 
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