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Amicus: (an independent adviser)
National Fire Behaviour Knowledge Base (NFBKB)

Outline

e National Fire Behaviour Knowledge Base
— Relevance
— Science

e Software architecture

e Benefits and applications

e Future development

Amicus- Fire behaviour DSS

e NOT another bushfire simulator
e Will NOT replace PHEONIX RapidFire- but will be COMPLIMENTARY




Relevance
National Fire Behaviour Knowledge Base (NFBKB)

* Significant increase in frequency of
severe disastrous bushfire causing
unprecedented land lasting socio-
economic and ecological impacts

* Current fire behaviour tools for
prediction fail to incorporate the latest
knowledge in fire science

* Limiting forecast quality and impairing
critical decision making regarding
community protection and safe and
effective fire-fighting.



Relevance
National Fire Behaviour Knowledge Base (NFBKB

Softwood Plantation
Fire Synopsis

Behaviour and some impacts of a large wild
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Evolution of decision making tools (1960’s+)
Australia vs. United States
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Fire behaviour models and applications
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NFBKB
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NFBKB

Sub-systems and applications
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Prescribed burn planning;
Fuel management;
Interface hazard rating;

Presupression planning;
Public awareness;

Policy and legislation: ~ Develop Prescribed fire

prescriptions;

- Conduct prescribed fires;

- Suppression difficulty;

- Initial attack bushfire \ 4

behaviour assessment;

- Firefighter safety; - Short and medium range

-Training; fire behaviour forecasts
- Large scale fire projections
- Landscape level fuel
management;
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Amicus- phase | Fire behaviour calculations
Software development

* Amicus- NFBKB will be built using Workspace workflow environment (CSIRO
Computational Informatics- Computational Modelling

* Workspace workflow input and output operations

Operation editor - McArthur grassland FDR =

No custom display

McArthur
Dependencies @ grassland FOR Mame Value
C = Degrees of curing (%) 4 Inputs
T= ijperature (dgeé C; y ; Dependencies C = Degrees of curing (%) 75
’ Fire danger ratin _
Rh = Relative humidity (%) | Jerreng ;h— Telep:ratL;re @:_9 C)% 33
U = Open 10 m wind speed (km/h) g’ u _'O:E: Il‘;emuu:r:dlt:‘piezi N
4 QOutputs
Fire danger rating |25.9584318605?12

Example of workspace operation that calculates fire danger rating
for grasslands.




Amicus- phase | Fire behaviour calculations
Software development

* Workspace users may construct, modify and execute workflows using an
intuitive graphical editor which inspects any input and output on workflow by
using custom build widgets
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A workflow that plots temperatures against fire danger indices using
newly developed fire model operations.




Amicus: Phase | Fire behaviour calculations
Beta GUI layout
e P Kool B L= | B s

File Edit View Help
Inputs Results
T T T T T 1
Meteorology | Fuels | Terrain
s B
” ¥ Amicus - Fire Knowledge Base [Elﬂlg
V¥ Amicus - Fire Knowledge Base File Edit View Help
File Edit View Help
Inputs Results
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Observation conditions Fire Danger
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| Instructions I Meteorology I Fuels | Terrain |_
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Amicus: Phase Il NFBKB

Concept Overview

Vegetation description
Fire history maps

Predicted rate of spread (m h™) + 95% confidence interval

Model comparison

1500 —

1250 —

1000 —

750 —

500 —

Bushfire fuel
classifications

l

Photo/Video/PDF

Line of agreement

i i i i i i
250 500 750 1000 1250 1500
Observed rate of spread adjusted for slope and fuel moisture (m h™)

Weather/behaviour
data

[] X 70
0030 0 28 93 3% 17 222 a0 259 1006
0100 0 249 10 38 123 268 20 206 10058
0130 0 248 114 42 132 208 10 952 10055
0200 0 266 114 4 135 206 20 370 1005
0230 (] 26 11 38 131 206 20 352 10045
0300 o 258 10.8 38 13 278 30 315 10048
0330 o 261 107 38 128 278 20 333 10044
0400 0 261 103 37 125 206 20 333 10042
0430 0 288 102 38 124 315 20 370 10041
0500 [1] 25.7 10.3 38 125 315 20 37.0 1004
0530 0 249 104 0 126 35 20 352 1004
0600 0 252 103 39 125 206 30 370 10039
0630 0 251 102 38 124 206 20 352 10039
0700 o 252 10.3 38 125 298 10 333 10041
0730 0 27 95 3% 119 333 10 407 10042
0800 0 283 9.6 36 12 389 10 483 10043
0830 o 217 95 32 19 426 10 537 10041
0849 0 285 97 31 12 426 10 537 10038
0900 0 287 94 3 18 426 10 611 10034
0930 o 282 98 300 121 463 10 574 10034
) s Fre Koo B [EEr===)

Fie €t Ve g

ous

Reais

e

Sauan G | erhem Gass | ory s | Mot | surmay |

E—

Fessenent desaton 7660

Codeover e 5
o s
e s
ester

At tenperatas ©) 50
Assehmay (8 80
wmvdseed bt 350

i drcton (dgress) 3350
InunsspeedGet) 350
2 rectoneegess) 350

mudredctonfuer 25

pe—
Lstrantel () 0
Dayssnc stran 7
Sl s (010500 (o) 930
orouheacr 7

e—

G Foras
Freoanger 5 =
R == e

Fresear on fatgound
St s Nt G oy Buclot Vet st
Gotpio oot by 25the

Rseorsesd@h) w0 | aw
Fomehacht () = 2 2% P
Spotig it () o
Freneinenaty (i) 24 2 2 B

9459




Amicus- phase Il NFBKB

Understanding natural variability in fire spread
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Amicus- phase Il NFBKB

Fire behaviour prediction data assimilation

Fire observations.

Rate of fire spread

Wind speed
Ref. Cruz & Alexander (2013); EM&S




Amicus- phase Il NFBKB

Fire behaviour prediction- ensemble methods
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Amicus- linkage

Australian bushfire fuel classification

Vegetation description Fuel type Ground
Fire history maps matching

e 5 L 7
< TN ‘,,f“ :
L <

Fuel attributes:
* Fuel hazard rating
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Amicus- NFBKB

Application and benefits

* Operational tool for different platforms- PC, Tablets, Smartphone,
Web base including the latest fire science

* NFKB will be a powerful tool for fire behaviour analysis and
prediction for FBAN(Fire Behaviour Analysts), fire managers, etc

* Centralised repository of national fire behaviour data

 NFBKB will have the capacity to include photographs, videos,
documents of pre-during and post-burn operation development DSS
on prescribed burning

* Will integrate the Australian Bushfire Fuel Classification which will
improve our overall understanding and prediction of fires

O

evewll CSIRO — AMICUS: National Fire Behaviour Prediction System



Amicus- Beta release

CSIRO SYMPOSIUM
Fire Behaviour

The State of the Science for Practitioners

When: 14-16 October 2013
Where: CSIRO Discovery Centre, Canberra, ACT

To register your attendance at the symposium please go to:

IN PARTNERSHIP WITH THE BUSHFIRE CRC, ACT PARKS AND
CONSERVATION, ACT RURAL FIRE SERVICE AND NSW RURAL FIRE SERVICE.



http://tinyurl.com/CSIRO-Bushfire-Registration
http://tinyurl.com/CSIRO-Bushfire-Registration
http://tinyurl.com/CSIRO-Bushfire-Registration
http://tinyurl.com/CSIRO-Bushfire-Registration
http://tinyurl.com/CSIRO-Bushfire-Registration

Thank you

Jim Gould
Principal Research Scientist

Ecosystem Sciences- Bushfire Dynamics and Application
t +6126246 4220

e Jim.Gould@csiro.au
W WWW.CSiro.au
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