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Melbourne: The “city as a catchment” approach

A prolonged period of drought, increasing population and polluted stormwater 
runoff are adding pressures to Southern Australia’s water resources and threatening 
the water security of the City of Melbourne. Thanks to the adoption of a “water 
sensitive city” approach and the implementation of Water Sensitive Urban Design 
techniques, Melbourne is successfully responding to current problems by reducing its 
water consumption, exploiting non-conventional sources of water supply and using 
alternative techniques to manage its stormwater runoff. Therefore, Melbourne offers a 
positive example for other cities facing similar water management issues. 

In Melbourne, the need to restore the natural water cycle and to shape sustainable water 
management solutions led to the adoption of the “city as a catchment” approach by 
turning Melbourne into a “water sensitive city.” 

The latter requires the implementation of different phases: relying on multiple and 
alternative sources of water supply, providing ecosystem services for the built and natural 
environment and engaging with all users from the public, private and commercial sectors. 

Water Sensitive Urban Design schemes serve as a tool to achieve the aforementioned 
goals. In particular, stormwater harvesting schemes have led to the greatest improvements 
in stormwater quality in Melbourne. 

The importance of holistic urban water management 

The relationship between water and urbanisation is a challenging one: although water 
plays a fundamental role in everyday urban life, its value is often under-appreciated and 
its natural cycle (precipitation, infiltration, surface runoff and evaporation) is strongly 
disrupted. 

Water in cities comes in different forms: not only as drinking water, but also as stormwater, 
wastewater, water in open spaces and groundwater. Traditionally, all of these streams 
have been managed separately, with the aim of creating a reliable water supply system 
unhampered by disruption due to repairs and flooding.

Approaching the city as a catchment leads to the implementation of sustainable water 
management solutions that are not only efficient from a service-oriented urban planning 
perspective, but that also have an ecological, social and aesthetic value. Such measures 
need to be location-specific and aspire to increase the interaction between water and 
people in order to enhance the public’s positive perception of water in the city.

Population: 3 900 000

Land area: 7,694 km2  

This case study was produced for the SWITCH project (2006-2011), which aimed to achieve more sustainable urban water 
management in the “City of the Future”. A consortium of 33 partner organisations from 15 countries worked on innovative scientific, 
technological and socio-economic solutions with the aim of encouraging widespread uptake around the world. 
www.switchurbanwater.eu

The case study is part of the SWITCH Training Kit, which can be found at www.switchtraining.eu
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Melbourne in context

Melbourne is the second most populous city in Australia and the capital of the state of 
Victoria. The metropolitan area consists of 31 municipalities: one of them is the City of 
Melbourne, which represents the city centre and is located at the junction of the Yarra 
and Maribyrong Rivers. This area was originally inhabited by aboriginal Australians, who 
drew water from available surface water supplies to satisfy their needs. The first European 
settlers also initially relied on local creeks. The demand for a reliable water supply system 
grew with the expansion of the settlement, the increased population and the flourishing 
of business. 

In 1840, five years after the official establishment of 
Melbourne, the first water pumps were installed on 
the northern bank of the Yarra River and the system 
was then expanded to the Watts River and other 
water bodies. Various reservoirs were built over the 
years, not only due to the growing population but 
also because of drier climate conditions. In the 1980s, 
an advertising campaign aimed at changing people's 
attitude towards wasting water was launched, and the 
Victorian Government – prompted by lower inflows 
to reservoirs – started introducing water restrictions. 
The responsibility for water management in the city 
is held by the City Council and Melbourne Water, 
which is a statutory authority owned by the Victorian 
Government.

The City of Melbourne has a moderate oceanic climate. The municipality relies on a 
mean annual rainfall volume of approximately 21,260 ML; this is expected to decrease 
in the future due to the impacts of climate change. Such decline, along with warmer 
temperatures and higher evaporation rates, will decrease the runoff into rivers. Since the 
City of Melbourne heavily relies on river catchments, it needs to find alternative sources 
of supply in order to avoid water availability issues. To this end, the “city as catchment” 
approach aims at protecting local waterways, adapting to climate change and managing 
the total water cycle in a sustainable way. 

Sustainable urban water management in Melbourne

Drought, climate change, pollution and population growth represent serious challenges for 
Melbourne’s water security. On one hand, the prolonged decrease in average rainfall and 
a dryer climate are partly due to climate change and entail a substantial reduction in water 
availability. Furthermore, chemical contamination and pollution from urban stormwater 
runoff damage the ecological status of already scarce freshwater resources, adding to 
availability problems. On the other hand, the city’s increasing population means a greater 
demand for water. In order to address these issues, Melbourne is shifting towards new 
sustainable water management schemes in order to become a “water sensitive” city. 

Water management systems have traditionally been structured as centralised services 
aimed at providing as much water as is required by users, allowing wasteful practices. 
Those systems did not recognise water as a limited natural resource, nor did they see 
the need to protect and conserve it. According to this logic, stormwater had to be rapidly 
disposed of in order to avoid flooding, and new water service infrastructure was built 
to satisfy the increasing demand of water regardless of their ecological impact on local 
ecosystems.

The Yarra River in Melbourne (© iStockphoto.com/neoellis)
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Conversely, Melbourne’s new strategy seeks to manage all available water streams in 
an integrated way, with a special focus on rainwater harvesting. Planned measures and 
envisioned targets aim at involving multiple actors: residents, workers, the administration 
and businesses. The city’s operational approach relies on the Model WSUD Guidelines 
developed by the City of Melbourne together with the cities of Port Phillip, Stonnington 
and Yarra. 

The city as a catchment – Melbourne's Total Watermark policy 
Since 2002, Melbourne has implemented total water cycle management in order to 
preserve the hydrological cycle within urban landscapes and enhance water security. This 
strategy has been supported by the adoption of the Total Watermark policy (in 2004, 
revised in 2009). A recent policy review has adopted a new focus: the city is viewed as a 
catchment, with all urban spaces contributing to sustainable water management which 
relies more on local than on external catchments. As a result, all urban water streams 
have to be considered as a potential resource and intelligently incorporated in the 
management system. Such a localised water management model allows for adaptation 
to climatic changes and population growth.

Given that Melbourne is situated at the downstream end of its catchments, where 
groundwater is shallow and waterways are saline and polluted, the Total Watermark – City 
as a Catchment approach considers water supply within and beyond the local catchment, 
taking the opportunity to improve water bodies on a regional scale. 

Multiple targets have been set for 2020:
•	 Water savings: 50% reduction in potable water consumption per employee, 40% 

reduction in potable water consumption per resident, 90% reduction in potable 
water consumption by Council and 25% “absolute” water savings. 

•	 Alternative water use: 30% of Council water must be sourced from alternative water 
sources and 9% of water needs must be sourced from alternative water sources by 
non-Council land managers.

•	 Stormwater quality: 20% reduction in total suspended solids on Council and non-
Council land, 30% reduction in litter on Council and non-Council land, 15% reduction 
in total phosphorus on Council land, 25% reduction in total phosphorus on non-
Council land, 30% reduction in total nitrogen on Council land and 40% reduction in 
total nitrogen on non-Council land.

•	 Wastewater reduction: 40% reduction in wastewater across municipality.
•	 Groundwater quality: The water re-injected to prevent land subsidence has to be of 

equal or better quality than the water in the aquifer.

Reaching these targets requires the implementation of a variety of programmes across the 
public and private sectors; in particular, Council-managed assets, commercial buildings 
and residential buildings are addressed. The Total Watermark – City as a Catchment 
strategy is constantly reviewed to take into account changes in policy, design, technology, 
etc. Annual action plans are set to reach these targets, and progress is reported in 
Melbourne’s annual report.

© Melbourne Water

STORM

STORM is decision support software for estimating how effective a stormwater quality treatment strategy for small-scale developments 
is. This calculator is able to determine, in percentage terms, the amount of treatment of WSUD tools in relation to best practice targets. 
The STORM calculator is available online: http://wsud.melbournewater.com.au/content/storm/storm.asp
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Stormwater management and the Water Sensitive Urban Design (WSUD) Guidelines
Traditionally, stormwater in the urban setting has been regarded negatively and systems 
have been developed to rapidly dispose of it and to avoid the consequent risk of flooding 
and associated damages. These systems have proved to be wasteful and polluting; in 
contrast, new stormwater management practices aim at minimising flows, storing and 
treating the water as a resource and reducing potential impacts on receiving streams.

In Melbourne, stormwater runoff is not only a major cause of pollution for local waterways, 
but also a cause of riverbed and riverbank erosion. However, if appropriately treated and 
stored, it represents a potential alternative source to satisfy local water demand.  

The different stormwater harvesting projects in operation around Melbourne are 
inspired by the WSUD key principles established in the Urban Stormwater - Best Practice 
Environmental Management Guidelines (CSIRO, 1999):

•	 Protect natural systems: protect and enhance natural water system within urban 
developments

•	 Protect water quality: protect the quality of water draining from urban development.
•	 Integrate stormwater treatment into the landscape: use stormwater treatment in 

the landscape by incorporating multiple use corridors that maximise the visual and 
recreational amenity of developments

•	 Reduce runoff and peak flows: reduce peak flows from urban development by local 
detention measures and minimising impervious areas

•	 Add value while minimising development costs: minimise the drainage infrastructure 
cost of the development

For example, numerous rainwater harvesting projects have 
been put in place to minimise roof and ground runoff. These 
measures help reduce the total volume of water and the speed 
of flow into the drainage system and also provide a substantial 
decrease in the amount of pollutants reaching local waterways, 
thereby improving the quality of water. After it has been treated, 
stormwater can also be used for drinking purposes. 

Groundwater management
Because of its saline and shallow character, groundwater 
remains a marginal alternative source for the City of Melbourne. 
However, it has a significant value for Melbourne's wider 
catchment since it plays an essential role in the whole water 
cycle (in connection with surface waterways) and geological 
structure. 

Therefore, some of the measures currently implemented 
address groundwater as well, in terms of preventing pollution, 
increasing the percentage of aquifer recharge in urban areas, 
protecting its quality (the quality of re-injected water has to 
be equal to or better than that of the water in the aquifer) and 
exploring the potential for aquifer storage and recovery.

The City Council’s role
The strong political commitment of the City Council in 
pursuing the “city as a catchment” strategy is clearly reflected 
in the establishment of ambitious targets and in the adoption 
of multiple projects for Council-managed assets and public 
parks. The achievement of zero potable water use in Council-
managed parks is a clear example of this approach.

© Melbourne Water
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The Council’s attitude, and the fact that actions have been implemented in an immediate 
fashion, means that it serves as a model for the commercial and residential sectors. 
Beyond training programmes primarily directed at administrative staff, the Council is 
implementing educational activities, policy reforms and financial incentives in order to 
increase awareness and encourage the participation of the private sector.

In the case of Melbourne the City Council has been playing a fundamental role in pursuing 
the “water sensitive city” approach through adopting Water Sensitive Urban Design 
techniques and setting ambitious targets by 2030. Such actions are framed in a wider 
metropolitan (Melbourne 2030), state (Our Water Our Future) and national strategy 
(National Water Initiative – NWI) aimed at fostering innovation and capacity building in 
order to establish a sustainable urban water management. 

Results

Melbourne is experiencing consistent progress towards 
meeting its water targets (those set out in Total Watermark – 
City as a Catchment); thus, it is constantly reviewing its original 
objectives according to changing ecological, socio-economic 
and political circumstances.  

Although Melbourne’s residential population is growing 
quickly and although this trend is expected to continue 
together with a higher presence of visitors, water saving targets 
have been recently increased due to positive performance. The 
“absolute” water saving target has been increased from 12% 
to 25% by 2020 given that the current 34% absolute saving 
already exceeds the previous objective. The reduction in water 
use has been achieved through demand reduction (efficient 
fittings and appliances; restrictions on garden irrigation and 
use of efficient species; pool covers and re-use of backwash for 
swimming pools; education of householders) and alternative 
water sourcing (rainwater tanks and water recycling for toilet 
flushing). 

The commercial sector was particularly successful, 
registering a 48% reduction in potable water consumption 
per employee and therefore exceeding the 40% target; the 
target has accordingly been increased to 50% by 2020. As in 
the previous case, the main strategies applied were demand 
reduction (reduced fire sprinkler testing; cooling tower 
efficiencies; efficient fittings and appliances; restrictions on 
garden irrigation and use of efficient species; education and 
training courses) and alternative water sources together with 
WSUD techniques (water harvesting and treatment schemes; 
promotion of new WSUD tools; installation of rainwater tanks 
on private commercial properties through the adoption of 
education, incentives and regulatory measures). 

© Melbourne Water

A significant improvement has been registered in the residential sector with a 39% 
reduction in potable water consumption that almost meets the 40% target set for 2020. 
However, since savings have been driven by the adoption of water restrictions, the target 
has not been revised, as water use is expected to increase once such restrictions are 
revoked.
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The Council experienced remarkable progress with its 29% reduction in potable water 
consumption. Its target has been increased from 40% to 90% by 2020, proving the 
Council’s strong commitment to the new sustainable water management strategy. 
Moreover, since 2007 the Council has been implementing alternative water sourcing 
through rainwater harvesting, water recycling and sewer mining and has recently 
established the target of meeting 30% of its water needs from alternative water sources 
by 2020. For non-Council land managers the target for sourcing from alternative water 
sources has been set at 9%.

Considerable improvements have been reached in stormwater quality, thanks to the 
use of stormwater harvesting schemes, and new quality targets have been set to reduce 
pollution of local waterways. In the previous incarnation of the Total Watermark – City as 
a Catchment strategy, quantitative targets were only set for suspended solids; given the 
progress achieved both by the Council and others, quantitative targets are now in place 
for all stormwater quality targets.

The wastewater reduction target has also been revised, going from 20% to 30% by 2020 
due to good progress registered in wastewater streams entering the sewerage system. 
This progress has been made possible by the reduction in the use of water from the mains 
and by the capture and re-use of wastewater. The results achieved by Melbourne show 
the effectiveness of the “city as catchment” approach and the importance of political 
commitment to promote and implement such a strategy.

Lessons learned

The main lessons to come out of the Melbourne experience include:

•	 The “water sensitive city” recognises that ecological and built landscapes have an 
interactive and dynamic relationship that has to be considered while developing 
urban water management techniques.

•	 A successful WSUD strategy needs both the support and commitment of the local 
administration and the acceptance and involvement of the community. 

•	 Alternative sourcing of water should be linked to the concept of “fit-for-purpose” 
water use, since the closer the match in terms of source quality and quality required 
by demand, the less treatment is required in the overall system.

The fit-for-purpose concept (Holt, 2003 as modified by City of Melbourne, 2009)
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By adopting the “city as catchment” approach, Melbourne has improved local water 
management and also ensured ecologically sustainable water development. The use of 
WSUD principles and tools allows it to restore and preserve the natural water cycle and to 
integrate it within urban design and construction. The key strengths of this approach are:

•	 Assessing the water balance – The accurate analysis of the movements of water 
streams throughout the municipality allows the identification of the amount of water 
needed on a site and of the alternative water sources which are available to help meet 
these needs. That information is crucial for better planning and implementation of 
sustainable urban water management.

•	 The design of an adaptive and flexible strategy – Total Watermark – City as a 
Catchment is subject to constant review and is updated according to changes in 
political, ecological and climatic circumstances, as well as changes in design, 
technologies, citizens’ behaviour and needs. The remarkable achievements in water 
savings (compared to the base year of 1999-2000) and in water quality allowed for 
an increase in the targets set for 2020.  

•	 Strong political commitment – The City Council has been promoting sustainability, 
water cycle management targets and WSUD. It has also been demonstrating its 
strong commitment in pursuing the “water sensitive city” approach by implementing 
WSUD measures and providing senior staff support as well as dedicated staff.

•	 Encouraging public participation and involving relevant stakeholders – Beyond 
supporting bottom-up projects, community participatory action models (workshops 
or action-based forums) are included in every project led by the local government 
in order to increase citizens' ownership of local WSUD initiatives and to foster 
behavioural changes. In addition, the establishment of meetings between WSUD 
officers, water reference groups and key industry stakeholders on a bimonthly basis 
allows for the taking of shared decisions and strengthens the acceptance of the 
implemented strategy.

•	 Showcasing of demonstration sites – The implementation of demand management 
strategies has been providing mains water savings through efficiency and design 
for Council-owned buildings and across Council-managed assets. Substantial water 
quality objectives have been achieved thanks to stormwater management best 
practices for harvesting, reuse and discharge to waterways.

Melbourne Water

Melbourne Water is a government-run statutory authority, wholly owned by the Victoria 
State Government, which controls and manages regional-scale drainage and waterways 
in greater Melbourne. It was established in 1992 by merging the Melbourne and 
Metropolitan Board of Works and existing small urban water authorities. It is governed 
by an independent Board of Directors and it is under the responsibility of the Minister for Water. Melbourne Water aims at ensuring a 
sustainable water future, preserving the quantity and quality of local waterways, improving biodiversity and recycling stormwater and 
wastewater. To this end, it engages with all relevant stakeholders (customers, government, regulators, land developers, suppliers, the 
community and research organizations). For more information see www.melbournewater.com.au

Replication

Given the strong predicted impact of climate change and the extreme rainfall and runoff 
variability that characterise South Australia, the new urban water management structure 
successfully implemented in Melbourne constitutes a useful model for similar urban 
scenarios in other areas of the world.

The achievement of sustainable urban water management requires the integration of 
urban planning and design with the appropriate safeguard and maintenance of the whole 
ecological water cycle. Urban environments have to be reshaped in order to restore the 
original water cycle as much as possible and to address the environmental degradation 
caused by traditional stormwater management schemes. 



8 SWITCH Training Kit
CASE STUDY
Melbourne, Australia

In particular, the remarkable water savings and water quality achievements registered 
in Melbourne show the potential benefits of WSUD solutions. The leading role of the 
City Council and the engagement of relevant stakeholders have been strengthening the 
acceptance of such measures and reinforcing their effectiveness. 

WSUD applications can be structured according to the features of the site considered. 
Careful planning and feasibility considerations together with adequate design and correct 
implementation ensure successful results.

Key contacts

Melbourne Water
100 Wellington Parade 
East Melbourne, VIC 3002, Australia
+61-3 / 9235 7100

www.melbournewater.com.au
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