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Science aims of the project:
1. Demonstrate the ability to safely locate and 

operate the radar in (relatively) close proximity 
to fires.

2. Demonstrate the diagnosis and detection of 
wind shifts using the “clear air scatter”.

3. Demonstrate the detection of ash and embers 
and discrimination from other airborne 
particles such as raindrops, using the dual 
polarisation data.   

4. Develop strategies for potential operational 
detection and monitoring of the development 
of precipitation and smoke/ash plumes. 



Cooperative aims of the project:
1. Conduct a multi-agency field research project 

in southwest WA. 

2. Hold a multi-agency workshop to discuss the 
results of the field campaign. 

3. Provide a learning and development 
opportunity for field and technical operatives 
to work with leading scientists. 

4. Produce a report capturing and summarising 
the opportunities presented by mobile radar 
for understanding fire plume processes and 
ultimately mitigating impacts associated with 
fires. 



Monash mobile radar:
• Trailer mounted X-band dual polarimetric radar

• Trailer has diesel generator, self contained.  

• Weighs 3 t and 3 m high

• Deploy in ~ 45 minutes (with access) 

• Similar sensitivity to operational radars

• Used 2 minute sector and vertical (RHI) scans



• 4 good deployments to environmental burns (3 in May, 1 in 
November 2022)

• 1 rain case that also had a local fire

• Planned burns to reduce fuel loads
• Low wind, relatively dry fuel

• Use airborne incendiaries 
• Radar located ~ 1-5 km from the nearest edge

Southwest WA. DBCA planned burns



• Operational radars often too far away

• Lower  resolution
• Beam is too high 

• Scans not optimised

Mobile vs operational radar



Two-dimensional wind retrieval showing ability to monitor 
three dimensional circulations in the vicinity of a fire



Separate smoke and rain



Separate smoke and rain



Sea breeze coming in during the burn. November 15 2022





Example of a strong column

Diagnose circulations around fires such as in inflow and outflow 
Potential to detect vortices



Bushfire Center 
of Excellence
Nambeelup, WA

Thanks to BCoE  for hosting workshop  



Workshop invitation. May 2023 

NHRA funded logistics for 
the workshop attendees 
(flights/travel, lunches  
and group 
accommodation booking). 



Workshop attendees

DFES 
DBCA 
Bureau 
research, radar 
technical, ops 
Monash Uni 
Google / UQLD
CSIRO 
NSW RFS 
VIC CFA 
AFAC 

29 attendees



Report 

Request a copy from 
NHRA, Mika or Peter

Follow up activities: 
• Journal papers 
• Data for further analysis 
• Collaboration with USA
• Further research plans 
• Operational pragmatism 



Question…  

• Collaborative science project and two day workshop was hugely successful. 
• What other projects (maybe SA based?)  could follow a similar approach?
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