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What is the magnitude of the impact? 

Where do impacts occur? 

POST FIRE HYDROLOGIC HAZARDS 

How likely is the impact? 
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INSTRUMENTED CATCHMENTS 
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BLACK SATURDAY AIRPHOTO ANALYSIS 
 

• ca.400,000ha burnt, >80% forested 
• Air photo mosaic 1 year apart 

March 2009 

Feb 2010 

Airphoto mosaic 
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WHAT CAN MANAGERS DO TO REDUCE 
HYDROLOGIC HAZARDS? 

Strategic  
• Prescribed burning & fire breaks 
• Road and infrastructure design 

  

Tactical 
• Asset protection  

Operational (post-fire) 
• Hillslope rehabilitation, check dams 
• Risk management 
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STRATEGIC – FUEL REDUCTION 
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STRATEGIC – FIRE BREAKS 

Strategic fire breaks to help protect Melbourne’s water supply  
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STRATEGIC – CHECK DAMS 
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STRATEGIC –SUSTAINABLE ROAD DRAINAGE 
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TACTICAL-FIRE FIGHTING RESOURCES  

2007 Great Divide Fire 

Thompson 
catchment 
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OPERATIONAL 

WARNING PROCEDURES 

TEMPORARY CHECK DAMS 
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OPERATIONAL – BAER’S AND BRAT’S 
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OPERATIONAL - RISK MAPPING 
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WHERE TO FROM HERE 
 

1. Complete Black Saturday Air Photo (AP) analysis 
2. Continue measurement of instrumented research 

catchments 
3. Develop plan for outputs for end-users 
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PROJECT DELIVERY 
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HOW CAN SCIENCE HELP? 

By addressing these questions we help: 
• Quantify effect of land management strategies/operations 
• Prioritize resources to maximize return on effort  

Where in the landscape is the risk highest? 

When do factors line up to generate high risk scenarios? … 

What is the actual magnitude of risk?  

How much do management activities influence the risk?  
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RESEARCH OBJECTIVES 

Two key research objectives: 
 
1. Partitioning of risk across a burnt landscape? 

• Collect data and develop tools for mapping risk across multiple 
catchments with different burn and landscape characteristics. 

• Where is the risk highest? Where is the risk negligible?  
 
 
2. Quantifying the change in risk as a result of prescribed 

burning? 
• Framework for estimating risk under variable fire-regimes? 
• How is risk altered by prescribed burning or climate change? 
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Regional mapping of post-fire debris flow events aimed at 
producing a model for debris flow occurrence: 

PARTITIONING OF RISK – EXTENSIVE STUDY 
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Measure debris flow frequency after large wildfire… 
…and develop a statistical  of model of debris flow occurrence 
(P) as a function of predictor variables (x). 

PARTITIONING OF RISK – EXTENSIVE STUDY 

Where 
 x= predictor variables describing:   
 i. Topography 
 ii. Post-fire rainfall 
 iii. Burn severity 
 iv. EVC/dryness index 
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PARTITIONING OF RISK – INTENSIVE STUDY 

Process-based catchment research aimed at untangling 
interactions between fire severity and landscape properties 

Wet, damp, dry, 
burn severity 
,matrix 
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Measuring runoff and erosion as a function of burn severity 
and forest type: 

When do landscape-fire interactions result in problematic responses? 

PARTITIONING OF RISK – INTENSIVE STUDY 

Peak runoff from small headwater catchments burnt at different severities:  
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MODELING RISK IN VARIABLE FIRE-REGIMES 

Risk from what perspective? Issues of spatial and temporal scale 
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MODELING RISK IN VARIABLE FIRE-REGIMES 
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 (km2 year -1) 

Minimum WF 

Slope = Leverage 

a) b) 

The fire regime is split into wildfire (WF) and prescribed fire 
(PF)….increased PF means decreased WF 
 
What does this mean for the overall hazard? 
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MODELING RISK IN VARIABLE FIRE-REGIMES 

Hazardous events at the intersection between fires and storms 

Model parameters include… 
 
1. The size of storms and fires 
2. The frequency and severity of fires 
3. Rainfall thresholds for hazardous response 
4. The frequency of rainfall > thresholds 

What is the effect of prescribed burning on the degree of intersection? 
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POST-FIRE HYDROLOGIC HAZARDS –  
WATER QUALITY 

Wellington River, 
Feb 2007 
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THE RISKS ARE REAL! 

Sunday Ck, 
March 2009 

Sunday Ck, 
October 2009 

POST-FIRE HYDROLOGIC HAZARDS –  
WATER QUALITY 
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THE RISKS ARE REAL! 

Rose River uplands, 
Dec 2007 

POST-FIRE HYDROLOGIC HAZARDS –  
WATER QUALITY 
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POST-FIRE HYDROLOGIC HAZARDS –  
ROADS 

PHOTO: Adrian Murphy, Melbourne 
Water Mt Timboritha,  

21th Feb 2007 
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POST-FIRE HYDROLOGIC HAZARDS –  
COMMUNITIES 

Licola,  
23th Feb 2007 



© BUSHFIRE CRC LTD 2012 

The threat from fire is managed across multiple values and 
 at different temporal scales: 

BF CRC: MANAGING THE THREAT 

• Quantitative tools to optimize decisions across multiple values 
• What are the costs, benefits and tradeoffs? 

Direct impacts 
-Life 
-Property, infrastructure 
- Livestock, plant and animals 

Indirect impacts 
-Biodiversity and habitat loss 
-Emissions/Carbon/Smoke 
-Water 
 

Values: 

Levels: Before fire During fire After fire 
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BF CRC: FIRE IN THE LANDSCAPE 

Fire in the Landscape:  
• A project aimed at understanding the impact of fire  
 management practices on carbon and water resources 

• Need to understand how fire impacts on the landscape and  
 ecosystems in order to manage the risk effectively 

• How can we manage fire to protect lives…and at the same time 
  mange and conserve ecosystem services from forest ? 
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