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Outline

• The need for a model of bushfire impacts on water quality 

• The science – translating research into practical tools

• The model – linking post-fire processes with rainfall-runoff in Source

• Next steps
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• Forested catchments - natural treatment and a steady supply, including for our 
biggest cities
 Melbourne (~80%), Sydney 80-90%), Canberra (>80%)

 Perth and Adelaide: less important for supply, but forests surround the storage reservoirs that 
support the water supply system 

Forested catchments for potable water

Debris flows Hillslope erosion

Thomson – Melbourne Water

Cotter – Canberra Kangaroo Ck –Adelaide

Nattai – Sydney

• Bushfire represents a threat to these 
systems.
 Increased turbidity → issues for treatability and 

effectiveness of UV

 Organics → treatment by-products 

 Risk in terms of the cost of treatment and 
reliability of the supply 

• The magnitude of the risks and the 
opportunities for managing them are not 
well understood 
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Bushfires introduce risk to water supply



5

Bushfires introduce risk to water supply
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• 2019-20 bushfire season (WaterNSW)

 WaterNSW had to implement special management strategies

 Adjusting offtakes, additional filtration

• 2019 Thomson Dam fire (Melbourne Water)

 A February 2019 fire burnt 6,300 hectares of the forested 
Thomson catchment.

 Spurred subsequent work to identify high-risk debris-flow 
locations and mitigate.

• 2005 Perth Hills bushfire (Water Corporation)

 Affected the catchment of the Mundaring Weir. Turbidity 
plume was managed through in-stream dosing.

• 2003 Canberra (Actew, now Icon)

 Water restrictions, new treatment plant 

Bushfires introduce risk to water supply
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Bushfires introduce risk to water supply
M

ean daily discharge (m
3 s -1)



8

What do water utilities need?
• Ability to answer key management questions – practical decision support.
 Where is the threat coming from? Mapping 

 How much is likely to be delivered in the reservoir after a planned burn or bushfire? Sediment transport 

 What can we do about it? Reservoir management, vegetation management, post-bushfire erosion 
control, and upgrades to treatment systems. Links to management levers 

•  Representation of key sources of risk
 Hillslope erosion and debris flows

 Sediment and nutrients as a minimum. 

• Integration with existing practices:
 Existing modelling platforms 

⁃ eWater Source, hydrodynamics (AEM3D ), fire simulators (Phoenix)

 IT systems, free of data security and licensing issues

 Capacity for maintaining and updating the modelling
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This project

Scoping (2023)

Model development plan (2024)

Model development (2024-26)

Library structure and pre-processing

Modules (erosion and debris flows)

Integration with rainfall-runoff model

Expand model implementation

Case studies and documentation

Handover and web app

We are here
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The science is mature
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The science is mature
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There are examples of research uptake



Model development 
and application 
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Erosion model linked with rainfall–runoff

Source (rainfall-runoff models)  

Python Library
• Pyraingen – stochastic whether generator for 

representing rainstorms (6 min intensity) 

• Sentinel or Landsat Satellite Images for 
measuring fire severity 

• Open-source DEM (STRM) for representing 
topography and drainage network.

• TERN/CSIRO soil property data (clay content)

• Database on post-fire nutrient loads from 
literature 

• Erosion modules from published literature 
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Drivers– fire and rainstorms  
Fire severity Rainfall regime
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Progress to date – erosion potential 
Rainfall thresholds – debris flows Erodibility – hillslope erosion

Year 1

Year 2

Year 1

Year 2

500mm/hr

50mm/hr

500mm/hr

50mm/hr

0.3

0.1

0.05

0.25
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Integration with Source

eWater Source modelHillslope erosion and 
debris flow modules

Daily time series of sediment 
delivery, aligned with model 

subcatchments

Modelled runoff

Rainfall 

Debris flow erosion 
Hillslope erosion

Rain
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Conclusions and next steps 

Nationally consistent but with options to make it 
regionally bespoke.

Integration with Source catchments – the most 
workable approach for quantifying contaminant 
mobilisation at the landscape scale.

A tool to help guide strategic planning, risk 
assessment, and incident response.

Ultimately intended to help maintain a safe and 
secure water supply following bushfires.

Post-fire risk assessments
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Conclusions and next steps 

Nationally consistent but with options to make it 
regionally bespoke.

Integration with Source catchments – the most 
workable approach for quantifying contaminant 
mobilisation at the landscape scale.

A tool to help guide strategic planning, risk 
assessment, and incident response.

Ultimately intended to help maintain a safe and 
secure water supply following bushfires.

Fuel management portfolio 
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Conclusions and next steps 

• Testing and validation of erosion modules 
 How do they work across different hydrological settings?

 Approach to calibration for local conditions 

• Methods for integration with Source
 Working with existing source models where we have had fires

⁃ MW, waters + others

• Embedding and testing for  user experience
 Webapp

• Additional functionality 
 Spatially variable rainfall 

 Links to outputs from fire simulation models 
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