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Fired up!
How can water utilities and catchment 
managers be ready for water quality and 
yield impacts resulting from bushfires?
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Acknowledgement of Country
WaterRA would like to respectfully acknowledge the Traditional Owners, Custodians 

and Carers of the lands and waters on which we all live, work and meet.

We pay our respect to their elders past and present and extend that respect to all 
Aboriginal and Torres Strait Islander peoples today.



Water Research Australia

We deliver collaborative water research, innovation & 
capability building that supports public health and 
safeguards the sustainability of our water resources



Bushfires in Australia

Statistics:

• More than 20% of Australia's forests burnt during the 
summer bushfires of 2019-2020 (unprecedented 
‘globally’): ~13 mill ha (size of Greece, Alabama)

• Unusual combination of factors, including Positive 
Indian Ocean Dipole (IOP) 

• Warmer waters in the west  and  cooler waters in 
the east of the  Indian ocean

• Cooler sea surface temperatures results in reduced 
rainfall 



A resilience framework

Prevention
Preparedness / 

Planning
Response Recovery

➢Asset protection

➢ Fit for purpose 
preventative 
measures 

➢ Prescribed burn 
approaches (incl. 
Aboriginal 
knowledge in cool 
burns)

➢ Forecast water quality 
treatment challenges 
and yield changes from 

burnt catchments

➢ Risk assessment 
approaches (spatial, water 
quality and yield)

➢ Pre-design of fit for purpose design of erosion 
prevention measures  at scale 

➢ Science of contingency and recovery planning (built 
and natural infrastructure, water supply 
alternatives, human capital)

➢ Sentinel (remote) 
surveillance techniques 
(fire spread/spotting, 
intensity, crown cover, 

ash, etc.) – validate 
models for future 
incidents

➢ Fit-for-purpose water 
supply contingencies

➢ Fire restardants and 
water quality 

➢ Recovery (built 
and natural 
assets)

➢ Monitor yield 
and water quality 
changes over 

time – validate 
models for 
future 
incident 
recoveries



The role of modelling for water utilities 

Prevention
Preparedness / 

Planning
Response Recovery

➢ Fit for 
purpose 
preventative 
measures 

➢ Choice of model (process; 1D, 2D, 3D; 
SWAT, SOURCE, MIKE, WEPP, BASINS, 
WASP, QUAL, QUASAR, EFDC,….)

➢ Parameterisation of models through 
catchment data (soils, slope, 
vegetation cover; changes in soil 
structure post fire, meteorological  
data, etc.)

➢ Scenario modelling (forecasting) ::::: 
Risk assessment

➢ Validation / 
check of 
model 
performance

➢ Monitor yield 
and water quality 
changes over 

time – validate 
models for 
future 
incident 
recoveries



WaterRA’s approach – a roadmap

Prevention
Preparedness / 

Planning
Response Recovery

Prescribed burns

Infusing indigenous 
knowlege. Indigenous 
land and fire 
management practices 
science underpinning 
effects on WQ and 
ecology/ecosystems; 
landscape recovery post 
fire; cultural aspects and 
sensitivities

❖ Capture and share learnings from 
bushfires (incl. modelling)

❖ Deep Dive catchment knowledge). 
Translate knowledge of catchment 
characteristics geology, soils, vegetation, 
slope) into model forecasting to predict 
WQ and landscape impacts; rate risks and 
prepare for treatment challenges

❖ Modelling for WQ: Sediment ‘slugs’ 
[oxygen depletion, fish kills]; Ash and 
debris flows; nutrient and carbon inputs 
(N, P & C) [algal blooms]. metals (Mn, Fe, 
Pb etc.); pathogens; pyrolysis products 
(Pyrene, Fluoranthene, PAHs etc.).

❖ Fire Retardants and wq
impacts (fire fighting 
chemicals and water 
quality)

❖ Preventing Erosion
(design of sediment 
control structures and 
other fit-for-purpose 
mitigation measures)

❖ WQ (pre-) treatment 
options

Build Back Better for 
Recovery. A GPG 
(playbook) for bushfire 
recovery (pre-risk 
assessments included to 
determine objectives 
(WQ, biodiversity/ 
ecology))
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