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The Problem of Vertical Velocity
Vertical velocity makes wildland fire a complex 3D 
problem

1. Updrafts
2. Downdrafts
3. Spotting 

The diagnostic ability of dual-polarised Doppler X-band 
radar in a bushfire context: The Mt Bolton Bushfire



Convection and Bushfires

Source: Newsflare



The toolkit

Quick-deploy 

PAWS

Portable dual-pol, 

X-band Doppler radar

Bushfire Training and PPE

Timelapsing

Cameras
Aerological Sounding 

(weather balloon) System



Deployment Strategy
• Domain: 

• Central and Southern QLD
• NSW (excluding western districts)
• Victoria

• Drought conditions predicate districts 
of focus

Wildfire Strategy:
• Pre-deployment to Fire Weather 

District when FFDI exceeds 50
• Safe deployment to ~ 7km 

upwind of fire heel
• 2 Fires to date (Vic)

Prescribed Burning Strategy:
• Pre-deployment of equipment 

around perimeter 
• Radar at vantage point
• 2 Burns to date (QLD)
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Mt Bolton Bushfire: Overview
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Directions of Spread

Mt Bolton Bushfire: Overview



Mt Bolton Bushfire: Overview

Footage: CFA Air Observer Wayne Riggs



Mt Bolton Convective Plume: 
Upwind Perspective



Mt Bolton Convective Plume: 
Crosswind Perspective



Mt Bolton Bushfire Findings
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Updrafts: Mt Bolton Bushfire Findings
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Downdrafts

Source: Australian Sky and Weather 19th December 2015, Scotsburn Fire (Ballarat District)



Downdrafts: Mt Bolton Bushfire Findings

Horizontal Reflectivity
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Downdrafts: Mt Bolton Bushfire Findings

Horizontal Reflectivity

Horizontal minus Vertical Reflectivity

Correlation between Horizontal and Vertical

More red = More Flat Targets

Blue = Poor correlation Pink = Strong correlation
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Spotting: Mt Bolton Bushfire Findings

Mt Bolton Bushfire

15:5914:23

14:22

Days later…



Spotting: Mt Bolton Bushfire Findings
15:59

15:30



The Problem of Vertical Velocity

The diagnostic ability of dual-polarised Doppler X-band 
radar in a bushfire context: The Mt Bolton Bushfire

1. Updrafts
2. Downdrafts
3. Spotting 

Thank you! Contact: nicholas.mccarthy@uq.edu.au

Twitter: @mccarthy_nfm

mailto:nicholas.mccarthy@uq.edu.au
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