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Urban solution -“One Water” – but only one of the 
competing demands for cities in the “basin” 

Agriculture 
Industry 

Urbanisation 

Mining 

Energy 



Urban solutions must 
also consider “One 
Health”…. 

Sewage 

Industry 
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Florida USA 
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The common factor…… 
 

PEOPLE 



Vested interest collision space….. 
Farmers Protesting 

Property Developers 

Villagers 

Irrigators 

Urban sprawl / unplanned development 

MINISTER/S 



GOVERNMENTS CAN NOT SOLVE THIS ALONE! 
 



Tension of science and technology ….. 

Who is Right?? 



Critical partnerships…….. 

What critical partnerships need to be forged to pave way for a water 
resilient cities and prepare for climate change? 

 
Who and where are the key influencers across the sectors? 
 
How do we bring them together? 
 
What information do they need to inform thinking? 
 
What are the knowledge gaps and how do we bridge them? 

 

 



Political solutions ……..  
 

What compromises can be reached by agreeing on mutual benefit – a collision 
of needs will only be possible if water professionals bring to the table: 
 

Science based on respected research 
 
Technology that is innovative, considers legacy infrastructure but can “leap 
frogging” traditional paradigms  
 
Policy and regulation that is innovative, and incentivises sustainable 
solutions (sustainable development goals, circular economy) 



Hong Kong – Global poster child of resilience and innovation  

• Catchments and reservoirs - Lantau Island 
• Resilient distribution systems used flexibly for over 100 years  
• Prediction of droughts, strategy for water restrictions and public communication  
• Innovative toilet seawater-flushing program (30% of water demand)  
• Conversion of key, deep coastal inlets to large scale drinking water storage (Plover 

Cove and High Island reservoirs) 



Case study – Adelaide 
• Over-allocation of water resources in some catchments 
• End of Murray-Darling Basin system 

 



Extended drought plus business a usual water challenges 
• Urban growth, industrial demand increasing 
• Ageing Infrastructure, non-revenue water, inefficient 

systems 
• Diverse range of water sources to manage – Rivers, 

dam catchment, groundwater stormwater/wastewater 
re-use 

Dams 
Mt Bold Resevoir 

Ageing Infrastructure 

River Murray Pipeline 



The Millennium Drought 

• Unprecedented 
drought period 

• River Murray flows 
lowest in recorded 
history (again 
reaching that level) 

• Potable supply 
threatened / 
Agriculture 
decimated 

• Challenged 
traditional 
approaches and 
basic assumptions of 
our water supplies 

 

 



South Australia - Water for Good 
Water Security Management Plan to 2050 

 
 

South Australia regarded as a world class leader in water recycling, aquifer storage 
& recovery and water trading 

 



Water Sensitive Cities Framework 
Water Sensitive City 

Current System 



 

• diversification of water supplies (build infrastructure) 
• improving the way we use water (water conservation) 
• improving governance (more efficient investment) 
• modernise water industry (increased productivity (urban and agriculture) 
• water managed for economy and liveability 

Primary objectives 
 



Diversifying Water Supplies 

Desalination 
 
Climate independent 
source of drinking 
water supply (up to 
50% of Adelaide’s 
supplies) 
 



Diversifying Water Supplies 
Storm water capture and re-use (over 200 sites 
across Adelaide) 
 
Wetlands 

Roofs 

Parks 

Roadways 

Streets 



Diversifying Water Supplies 
Wastewater recycling (30 GL) 
 

Wine 

Greenhouse Vegetable Production 

Irrigating Public Open Space 

Bolivar Wastewater treatment Plant 



Urban Waterway Rejuvenation – River Torrens 



Improving the Way Water is Used 

Storm water into beautiful living, Mawson Lakes City of Salisbury stormwater harvesting supports 50 
wetlands and 48 recharge wells;  
Breeding ground for fisheries and migratory birds 



Improving the Way Water is Used 
• Permanent water conservation measures 
• Mandated use and plumbing of rainwater tanks on new houses (highest in 

Australia) 
• Irrigated Public Open Space program 
• Urban waterway rejuvenation 
• Integration of Water Sensitive Urban Design 
• National Water Efficiency Labelling and Standards Scheme (WELS) 
• Water use information on water bills 
• Community “Water” aware 

 



Improving Governance 

• Accountability and reporting against actions 
• Separating water policy, regulation and supply 
• Ongoing demand and supply planning and management 
• Streamlining water allocation planning 
• Managing water across boundaries through the Murray-Darling Basin 

Agreement 
• Evidence based decision making 



Modern water policy 
• Independent economic regulation of 

water and wastewater service providers 
(pricing) 

• Improved technical regulation and 
compliance 

• Third-party (private) access to 
infrastructure 

• Increased competition in supply 
• Focus on Water Quality (Health) 

 
 

Water Quality 

Health 
Dushan Haunska 



Lessons Learnt and Future Directions 

 
• Government and community commitment essential 
• Clear accountability for delivery (including who pays) 
• Evidenced based decision making (investment in science and monitoring) 
• Extensive engagement with the water sector 
• On-going governance reforms 
• Build community acceptance of major supply augmentation and need for reforms 
• More integrated management of water (across both jurisdictions and sources) 



 

 
Demand Driven Research – Research Informing Policy  

Science-Policy Research Collaboration 
  

The Goyder Institute for Water Research 
  



Collaborative Partnership 
  

The Goyder Institute enhances the South Australian Government’s capacity to develop and deliver science-based policy 
solutions in water management. It brings together the best scientists to provide expert and independent research and 

scientific advice to inform Government water policy and identify future threats and opportunities to water security. 
 
 
 



Climate change in SA 

• SA Climate Ready - Downscaled climate projections 
• All NRM regions across SA & impact case studies 
• Reduced rainfall across SA, particularly spring 
• Increased maximum and minimum temperatures 
• More extreme events 
• AMLR by end of 21st Century: 

• Average rainfall could decline by 7.8-17.4% 
• Average annual max temp could increase by 

1.8-3.4°C 
• Up to 50% decrease in inflows to local 

reservoirs by 2100 
 

• Compound effects 
 

• Evidence suggests impacts are occurring 
 

• The challenge is enormous, but with challenge comes 
opportunity 
 

 



The Climate Resilience Analysis Framework 

• An emerging approach to assessing 
impacts to and resilience of ‘systems’ to 
climate change 

• Development of a system model that maps 
hydroclimate variables to ‘system’ 
performance 

• Identifies those design features that are 
climate sensitive – potential to change 
operations or improve design/operations 

• Case Study - Managed Aquifer Recharge 
• Application to use of recycled water for 

horticulture on the Northern Adelaide 
Plains 



Carbon sequestration  

• Coastal Carbon – C sequestration 
potential of various coastal wetland 
habitats 
 

• Salt to C – C sequestration potential and 
co-benefits through reconnection and 
restoration of the Dry Creek Salt Field 
 

• Soil carbon – C sequestration potential 
through addition of subsoil clay to sandy 
topsoil 
 

• Carbon co-benefits – economic 
assessment of management practices for 
C sequestration with consideration of co-
benefits 



The Goyder Institute & climate change workshops 

• A collaborative approach to develop and deliver science-based 
solutions for South Australian water management 
 

• Functions and value 
• Research, advice & knowledge adoption 
• Demand-driven - informing decision-making 
• “One-stop shop” to access SA’s expertise - multidisciplinary and 

collaborative 
• Independent, expert, credible and quality research and advice  

 

• Climate change science and knowledge workshops 
• Identify priority research and information knowledge gaps of demand 

from different climate-dependant sectors 
• Identify climate expertise within Partners 
• Identify opportunities for future research, advice and knowledge adoption 

 



Water Sensitive Cities Framework 



City Transition Strategy Development 

Module 5 
Implementation 

support 

Module 4 
Action 

development 

Module 3 
Transition 
planning 

Module 2 
Envisioning and 

narrative 
building 

Module 1 
Understanding 

the system 



The Water Sensitive Cities Index 



Benchmarking Adelaide 
Water Sensitive City Transition 

Adelaide’s 
performance (blue 
area) compared to the 
water sensitive goals 
and the idealised 
Water Cycle City 
benchmark (dashed 
green line). 
 

Source: CRC for Water 
Sensitive Cities 





We look forward to seeing you in Australia…. 
目前無法顯示此圖像。

1st - 5th December 2019, Perth, 16th International Specialised Conferences on Small Water and Wastewater 
Systems 
5th – 7th May 2020, Adelaide, Australian Water Association, Ozwater 
19th-23rd September 2021, Darwin, 21st International Symposium on Health Related Water Microbiology 
(WaterMicro2021) 
25th-28th October 2021, Adelaide, 20th IWA Diffuse Pollution and Eutrophication SG (DIPCON-2021) 
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