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PROGRESS REPORT

Recent research and achievements
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Figure: Assessment of AS3959 BAL quantification by physics based simulation.
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Recent research and achievements
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Figure: The ROS at inward ignition (a) and outward ignition (b)
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Presenter
Presentation Notes
The ROS is affected due to ignition protocol.
Outward ignition protocol shows monotonic increase in ROS 
Inward ignition shows peak R before quasi steady ROS
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Presenter
Presentation Notes
MK3 and MK5 is produced applying exponential ROS
3 velocity cases are presented
For both upslope and downslope cases.
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Presenter
Presentation Notes
Here results of burning firebrand of cuboid particles data are presented. 
Left: experimental data comparison with WFDS (default particle drag submodel is used) 
Right: experimental data comparison with WFDS (with Haider’s model)
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Presenter
Presentation Notes
Min and max offset values are:
B=min(output.profile.lad); 
A=max(output.profile.lad)-B; 
Gaussian forms of LAD profile commonly used in many studies.


UTILISATION

Rashid, Hilton, Sutherland, Khan,
Moinuddin .
« Create araster map of WRF using the Leaf Area

data obtained from Landscape Data Visualiser.
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« We acknowledge Dr Marta Yebra and
Professor Albert Van Dijk for providing
LAl data for our WRF model.
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UTILISATION

=  WREF as a layer in spark
= Simulation Time: Few Seconds ? YES!!
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= Sub-canopy layer

= Shear layer across the top of the canopy and immediately above the canopy,
and

= Above the canopy layer
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Presenter
Presentation Notes
In our preliminary implementation we applied a fixed LAI/LAD to calculate WRF and used throughout.
Wildfire Simulation Toolkit
Spark is a toolkit for the end-to-end processing, simulation and analysis of wildfires. Users can design custom fire propagation models by building on Spark’s GPU-based computational fire propagation solver and incorporating various input, processing and visualisation components, each tailored for wildfire modelling. Spark can be used for many applications including planning, warning and response, and research. The Spark toolkit allows you to:
Create powerful wildfire workflows from a huge suite of built-in operations
Define thousands of vegetation classes, each with their own unique spread rate function
Import all compatible GDAL and NetCDF data layers for use in pre or post-processing
Natively conduct ensemble analyses for uncertainties in a single fire scenario or for thousands of scenarios
Visualise and output your data with a wide range of built-in widgets and writers
Create custom user interfaces for your wildfire workflows
Ensure reproducibility of outputs with provenenance



UTILISATION
PRELIMINARY RESULT OF USING WRF IN SPARK
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Presenter
Presentation Notes
Single ignition
Line ignition
Will be presenting in MODSIM conference in Canberra December.


UTILISATION

FIGURE: RECONSTRUCTION OF FUEL STRUCTURE AND QUANTIFICATION USING LIDAR
(COURTESY: DR MARTHA YEBRA, AUSTRALIAN NATIONAL UNIVERSITY).

(A) ACTUAL FOREST, (B) COMBINED RECONSTRUCTION AND (C) SEPARATION OF
EACH KIND OF FUEL STRATA. LAD CAN BE DERIVED FROM (B).
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FUTURE RESEARCH DIRECTIONS

Development of WRF model in Spark
Atmospheric stability analysis in a forest canopy flow
The effect of recirculation zones in a canopy covered hill.

Coupled slope and wind effect on ROS
The flow through non-uniform terrains and ROS
The effect of weather and fuel conditions in grass fire ROS.

Heat flux received by structure during a fire event (grass fire
and forest fire) for assessment of AS3959

Firebrands mapping and quantification for identification of fire
hazard (in the context of AS3959).
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BENEFITS OF OUR RESEARCH

=  Physics based fire dynamic simulation implements real mechanisms of
wind flow, chemical reactions and characteristics of fire.

= Befter understanding about:
« ROS,
« dynamic behaviour of fire on different terrain,
« characteristics of different mode of fire spread and
« quantification of fire hazard (AS3959).

= Benefits of WRF model in Spark:
« Calculate dynamic WRF based on vegetation's LAI/ LAD value.

« ROS prediction will be more accurate
* Help operational people to track fire spread accurately.
« Better management and resource allocation for fire management and

control.
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