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Collaborative project
between CSIRO and AFAC
Fire simulation tool

Uses fuel load, fuel age,
topography, road network,
weather data

Data sensitivities

Adapted AFDRS fire
behaviour models

Sub models simulate plume
and firebrand generation
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What is Spark

Different to weather
model (ACCESS Fire)

Time to run
Computer/server types

Differences in spatial data *

resolutions (Spark can be ! :
30m, ACCESSC1.5km, - s ool
GFE 6km) ' e
Need high resolutionfor . % -
simulations Z
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How does Spark use Bureau weather

* Gridded surface weather - ADFD -

via FTP [ I - ,
» 3D weather parameters oo

* CSIRO developed ‘weather

downloader’

sation  Advection  RateofSpread  Update  Processing  Sub Models

™ CA\Windows\syst X Geoweb X 7 cAWindows\syst X BOM GIS2Web P X WeatherDownlo X

28 Aug 2024 14:01: Initiating download from BOM
Downloading Surface Weather
Processed IDZ71006_AUS_Wind_Mag_SFC.nc.gz (202U-88-28 14:02:06.365329)

Processed IDZ71089_AUS_Wind_Dir_SFC.nc.gz (202U-88-28 14:02:16.764003) eturn du/Use
Processed IDZ71018_AUS_RH_SFC.nc.gz (202U-88-28 1i 4. 276U51)
Processed IDZ71080_AUS_T_SFC.nc.gz (202u-88-28 14:02:29.780204)
Processed IDZ71127_AUS_DF_SFC.nc.gz (2024-88-28 14:02:30.83U663)
Processed IDZ101U48_AUS_FSE_curing_SFC.nc (202u-88-28 14:02:38.652805)
Processed IDZ71001_AUS_Td_SFC.nc.gz (202U-88-28 1u:02:U3.60U60U) L+
Processed IDZ71075_AUS_WindOnHourMagKmh_SFC.nc.gz (2024-88-28 14:02:47.8274u4)
Processed IDZ71073_AUS_WindMaxInHourMagKmh_SFC.nc.gz (202U-88-28 14:02:50.602692)
Processed IDZ101U45_AUS_AFDRS_awap_upper_soil_moisture_SFC.nc (2024-88-28 14:02:51.092938) = UstiP
Processed IDZ10149_AUS_FSE_grass_condition_SFC.nc (2024-88-28 14:02:51.491515) : : HE
28 Aug 2024 14:02: Completed download from BOM t
28 Aug 2024 14:02: Initiating download from BOM
Downloading 3D Weather
C:\Users\cobrien\Desktop\Spark Desktop\app\spark-op-core\fcst3d_downloader.py:129: UserWarning: Unable to find valid
recast
warnings.warn("Unable to find valid 3d forecast", UserWarning)
Processed IDY25001.APS3.pop—flds.all-lvls.202u082718.6u5.model.nct (2024-08-28 14:03:08.70369L)
Processed IDY25001.APS3.pop—flds.all-lvls.2021082718.018.model.ncl (2024-08-28 :03:21.603198) dataDY25 £30230405
Processed IDY250@1.APS3.pop—flds.all-lvls.2021682718.6084.model.ncl (202U-08-28 :03:34.078481) - - : -
Processed IDY25001.APS3.pop-flds.all-lvls.2024082718.069.model.ncl (2021-08-28 :03:47.112147)
Processed IDY25001.APS3.pop—flds.all-lvls.2021082718.039.model.nct (2024-88-28 14:03:59.914385)
Processed IDY25001.APS3.pop—flds.all-lvls.202u082718.05U.model.ncl (202U-08-28 :04:12.690165) - e pop-iids
Processed IDY250@1.APS3.pop—flds.all-lvls.2021682718.681.model.ncl (202U-88-28 :04:25.181793)
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AWS observations

Spark can use AWS point observations to do hindcasting simulations
— if runs beyond observations, will fill with gridded forecast

BoM_Demo

Advanced v

Set series CSV

w @O N A Layers

s layers Initialisation  Advection  RateofSpread  Update

o g

Processing  Sub Models

; — Successfully st CSV data from ID 95678
Greenhill isochre..c
30 4 10 S
o2 ) % 10: Set series CSV.
Notes -3 Successfully set CSV. data from ID 95678
models with lookup table M 08w
M 08:00 r

W 07:30
W 07:00 22nd Aug
P
Simulation ensembles (max 12) .

Simulation projection
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Weather manipulation

BoM Demo Advanced Vv

Basic Sources m Initialisation Advection Rate of Spread Update Processing Sub Models

Input Layers Input Vectors Gridded Layers Output Layers Variables

Gridded Layers

Name Source Projection Type Scale Offset
WindOnHourMagKmh_SFC /data/adfd/IDZ71075_AUS_WindOnHourMagKmh_SFC.nc EPSG:4326 wind_magnitude 1.5 0
Wind_Dir_SFC /data/adfd/IDZ71088_AUS_Wind_Dir_SFC.nc EPSG:4326 wind_direction 1 0
T_SFC J/data/adfd/IDZ71000_AUS_T_SFC.nc EPSG:4326 temperature 25 0
RH_SFC /data/adfd/IDZ71018_AUS_RH_SFC.nc EPSGi4326 relative_humidity 0.2 0
grass_curing /data/adfd/IDZ10148_AUS_FSE_curing_SFC.nc EPSG4326 curing 5 0
DF_SFC Jdata/adfd/IDZ71127_AUS_DF_SFC.nc EPSG4326 drought_factor 2 0

© Add element to Gridded Layers

If forecast weather isn’t matching on ground observations or AWS
observations, weather inputs can be manipulated.

Scale and offset

Editing of csv and xml files
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Current challenges

S

W 10:00 22nd Aug

W BRIDGEWA

Mount G
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Ease of access of Bureau
weather — CSIRO built
downloader

NetCDF format
Historical and realtime datasets
different

ADFD grids are overwritten 5
times a day

Gridded weather — 6km grid —
lack of local effects

IWF ingestion — currently only
receive as a PDF — electronic
aren’t distributed
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*  World leading in fire simulation - wlnlolale

e  Test with winds at 300 or 100m p | £ Amarime
resolution using high resolution ; \ \\ 3 ) e
ACCESS i

*  Test with ACCESS Fire with spotting— ’ g — Droufit e ™ Esrabumisly, ¥ g e
combine ACCESS Fire with Spark $ =i (I ——
spotting simulation model } \ oy

* Jeff Kepert’s parametric Ember B IS
Transport scheme ¥ _,

* Compare with satellite data for real ¢ . B S i a N
time verification \ - 4 - e

*  Potential for forecast demo o s e ‘ .
collaboration project

* Real time collaboration using satellite * N 3
data, mobile radar data which s \ \ \. =4 55
enables real time verification of fire ] [ '

. by

perimeters >
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Thank you

Chantelle O’'Brien — chantelle.obrien @afac.com.au
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