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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 | | Portable dual-pol, Timelapsing Aerological Sounding
PAWS X-band Doppler radar Cameras (weather balloon) System

Bushfire Training and PPE
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Mt Bolton Bushfire: Overview

Melbourne Airport
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Mt Bolton Bushfire: Overview

3

& Radar Scan Locstions

* Spoffires
= Scan Bearings
1415 Perimeter Estimate

Directions of Spread
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Service Layer Credits: Sources: Esri, HERE, DeLorme,
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OpenStreetMap contributors, USGS, NGA, NASA,




Mt Bolton Bushfir_g: Overview
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Footage: CFA Air Observer Wayne Riggs



Mt Bolton Convective Plume:

Upwind Perspective
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Mt Bolton Convective Plume:
Crosswind Perspective
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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



Updrafts: Mt Bolton Bushfire Findings

RHI Scan over Mt Bolton Fire at 15:23 Local on 2016-02-23
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Updrafts: Mt Bolton Bushfire Findings Towards/Away

from Radar

RHI Scan over Mt Bolton Fire at 15:23 Local on 2016-02-23
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Updrafts: Mt Bolton Bushfire Findings

RHI Scan over Mt Bolton Fire at 15:23 Local on 2016-02-23
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Updrafts: Mt Bolton Bushfire Findings

Height (km)

RHI Scan over Mt Bolton Fire at 15:23 Local on 2016-02-23
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Updrafts: Mt Bolton Bushfire Findings

Plume Relative Winds

rJ w = un h ]
T T

3] 3 10 12 14 16 18 20 -8
Distance from Radar (km)

Circulations within the plume calculating by subtracting an estimate of the advection term




Updrafts: Mt Bolton Bushfire Findings

Plume Relative Winds
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Updrafts: Mt Bolton Bushfire Findings
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Updrafts: Mt Bolton Bushfire Findings
1 15:32:30
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Updrafts: Mt Bolton Bushfire Findings

RHI Scan over Mt Bolton Fire at 15:20 Local on 2016-02-23
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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



Downdrafts

y

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




Downdrafts: Mt Bolton Bushfire Findings
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Downdrafts: Mt Bolton Bushfire Findings

Horizontal Reflectivity
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Downdrafts: Mt Bolton Bushfire Findings
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Height (km)

Downdrafts: Mt Bolton Bushfire Findings

RHI Scan over Mt Bolton Fire at 15:18:03 Local Time
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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
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Spotting: Mt Bolton Bushfire Findings
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Days later...

Mt Bolton Bushfire
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Spotting: Mt Bolton Bushfire Findings
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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@uqg.edu.au

Twitter: @mccarthy nfm
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