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How are forecasts generated?
BoM weather forecast

National emissions

Smoke emissions

PM2.5- smoke

Anthropogenic emissions, 
dust, sea salt….



Thanks!How are smoke emissions derived?

Fuel load mapping
- Unified with fire behavior models
- Coarse woody debris (smouldering)

Temporal and spatial 
information on area burnt 

Smoke composition 
Emission fluxes

Plume rise 
models

Bottom − up approach: 
Emissions𝑖

=  Area burned  Biomass consumed  𝐸𝐹𝑖]

Top − down approach: 

Emissions𝑖 = 𝛼 × න 𝐹𝑅𝑃 𝑡 𝑑𝑡
௧ଶ

௧ଵ

𝐸𝐹𝑖



Increase robustness & accuracy of forecasts
Agricultural burning across Vic/NSW 
picked up via the VIIRS hotspots

SPARK

Fire scar

hourly area 
burnt

Applying the Swiss Cheese Model to 
determine area burnt -

All layers are important because 
each layer is not perfect

Ignition details 
+ SPARK

Hotspot data 
+ SPARK

Hotspot data with 
cluster analysis

Fire shape files provided 
by agencies

FRP & combustion 
coefficient

Top-down approach



Data assimilation – Satellite and surface observations



PRODUCTS - Cohesive & nationally consistent smoke 
forecast risk via cloud-based communication capabilities

Ensure system is robust, is fit 
for purpose, and is optimised 
for stakeholder applications

ENGAGEMENT
Australian State and Territories 
Fire agencies, Environment 
Agencies, Health Departments 
and organisations;
At-risk industries;
Research/Universities



Multi-panel visualisation

How well does the forecast 
align with observational data?

What’s the contribution of 
smoke to total PM2.5?

How well does the model capture 
the smoke plume dispersion?

What’s the aerosol load within 
a column of air?
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Thank you

“All models are wrong, but some models are useful”
- George Edward Pelham Box
https://en.wikipedia.org/wiki/All_models_are_wrong

https://research.csiro.au/aqfx/


