
Continuous 
innovation: 
the future of water 
delivery data 
science

The views, information, or opinions expressed herein are solely those of the individuals involved 
and don't necessarily represent those of the AWS, WaterRA, One Basin or their employees.
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Water delivery data science?
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• Spreadsheets
• Buy a new software product
• Software supplier provides update
• Consultant implements bespoke/customised solution
• In-house tool development
• Continuous integration into platform and processes



Continuous innovation

• Capitalising on new data to better track 
evolution of the system and improve 
performance

• Building a knowledge system that 
ensures that knowledge is updated over 
time and available when a decision 
needs to be made

• Podcast with Murrumbidgee Irrigation: 
https://algorithmicfutures.org/episode-7/

What do we 
know 

already 
about the 
system?

What would 
we like to 

know?

Who can do 
what to get 
us there?

How do we 
resource it?

https://algorithmicfutures.org/episode-7/
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Building a tech accelerator
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Develop

Test 
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Release

Human in 
the loop

Continuous 
integration

Clear and agreed procedures, 
infrastructure, and relationships to help 
test new ideas quickly​
1. Access to real-world data
2. Well defined assessment 

frameworks
- shared understanding 
- clear pathways to implementation

3. Efficient onboarding
4. Continuous improvement of 

assessment frameworks
5. Change management from a 

systems perspective
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adapted from Gallivan (2001)
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Product sales, 
consultants, 
research
•Onboarded
•Low barrier to 

experimentation
•Internships, undergraduate, 

honours/Masters, PhD 
projects, competitive grants

• Meet clear assessment 
requirements

Tech accelerator
• Licensed data extracts
• Software testing, 

continuous integration 
infrastructure 

• Training
• Community development
• Continuous improvement 

processes

Organisations
• Agreed clear procedures, 

infrastructure, and 
relationships



Data science product classes

• Anomaly detection
o SCADA alarms
o Complex alarms
o Fault analysis tools
o Failure data collection tools
o ...

• Demand forecasting
o River ordering demand forecasts
o …
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Photo: Sammy Hawker
Diagram: Hutchinson 2021



Anomaly detection for high 
reliability water delivery

Project: QS5 Water Infrastructure Critical Component Anomaly 
Detection & Health Prediction Prototype
Trialled processes for co-designing and operationalising new 
tools to help detect anomalies in water delivery infrastructure 

Improving reliability, reducing maintenance costs and 
improving data quality. 

Prototype tools targeted water level sensors and batteries 
Building understanding of how these tools fit within a 
broader failure mode analysis
What deploying these tools involves in practice.

https://rubiconwater.com/wp-content/uploads/2020/03/100216_Rubicon_Shepparton-0377-1.jpg

ANU: Joseph Guillaume, Wendy Merritt, Serena Hamilton, Fateme Zare, Su Ki Ooi, Philipp Braun, Tim Molloy, Sam Hutchinson
CICL: Ali Simmons, Steve Oosthuysen
MI: Sam Yenamandra, Aseef Zahir, Waleed Ali​
UoM: Sneha Sharma, Erik Weyer, Wenyan Wu
Rubicon: Adair Lang​
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Demand forecasting and 
water delivery operations
Project: QS2 Irrigation demand forecasting for multi-
scale multi-objective system storage control 
optimisation

How new demand forecasting tools can improve 
water delivery across the landscape
Testing how demand forecasting can support river 
ordering and the role that demand forecasts play in 
water operations.

Credit: Murrumbidgee Irrigation

ANU: Joseph Guillaume, Wendy Merritt, Serena Hamilton, Fateme Zare, Caroline Rosello​
CICL: Ali Simmons, Steve Oosthuysen​
MI: Sam Yenamandra, Aseef Zahir, Waleed Ali​
UoM: Sneha Sharma, QJ Wang, Dongyreol Ryu, Andrew Western, Michael Cantoni, Erik Weyer, Wenyan Wu



River ordering demand forecasts

Assessment context: business risks
� Ability to meet demand needs of customers 

across the short term
o Errors in 24-hour forecasts to be managed 

through surge reservoirs etc.
o Longer forecasts: adjusting orders, river 

operations anticipating changing conditions
� Ability to adjust to customer ordering preferences 

due to flexible levels of service, adverse weather 
conditions etc.
o Support flexibility; accurate forecasts that 

become more precise as lead time 
decreases

� Ability to adjust to supply side factors such as 
river resource availability, transmission losses and 
diversions, losses and storage levels in the short 
term
o Relative value of demand forecast higher 

when supply is constrained; potential for 
loss, storage, asset failure forecasts

� Ability to adjust to organisational interventions to 
mitigate demand and supply side risks
o Water storage and water level 

management across zones with 
consideration of constraints; Delivery 
reliability performance
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Where could demand forecasting fit across the landscape?

Low High

Consideration of diverse option 
pathways

Consideration of water supply and 
demand management options 

(availability and capacity dependent)

Consideration of activities for 
effective operations (e.g., 

maintenance, conveyance, ordering)

Uncertainty levels

• Spatial and hierarchical 
scales where decisions 
and activities of key 
actors are currently 
focused





Building a tech accelerator to 
support continuous innovation

Human 
decision

Evaluate 
performance

Sensing and 
feedback

Machine 
Prediction
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Evaluate 
needs

Plan

Develop

Test 
performance

Release

Human in 
the loop

Continuous 
integration

Clear and agreed procedures, 
infrastructure, and relationships to help 
test new ideas quickly​
1. Access to real-world data
2. Well defined assessment 

frameworks
- shared understanding 
- clear pathways to implementation

3. Efficient onboarding
4. Continuous improvement of 

assessment frameworks
5. Change management from a 

systems perspective



Questions?
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Thank you

www.onebasin.com.au
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Thanks for attending

Recording link will be emailed to you and uploaded to the AWS 
website and YouTube channel.

As a live attendee, you will receive a Certificate of Attendance 
within the next two business days. This may count toward your 
Continuing Professional Development hours.

A short 1-minute survey will pop up at the webinar’s conclusion
or complete it on your phone now by scanning the QR code.

Enjoyed the webinar today?
See you at the next month’s One Basin Webinar: 
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Thank you

www.onebasin.com.au
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