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Fire Information Syste

 Fire growth modelling (PFAS, Burn-P3,
Pandora, Pegasus, Bigfoot)

 Fire danger mapping (SFMS)

Pandora

Burn-P3 PEEEENS

ire Information Systems group:

on, Richard Carr, Peter Englefield,
Parisien, Rod Suddaby
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Fire Growth Modelli

Long-range / probabilistic (PFAS)
Burn probability (Burn-P3)

» Batch / no user interface (Pandora)
« Simple / on the web (Pegasus)
Automated (Bigfoot)
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Fire Growth Modelling App

Prometheus Pegasus Bigfoot Pandora

Long range
Tactical Strategic
Operational Planning

Deterministic Probabilistic
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Prometheus
Applications

SFMS |
Prometheus Pegasus
Application | |Burn-P3 I l

Prometheus COM
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Dandona

Accessing Prometheus through the back door

« "Batch Prometheus" - |
; :
* Run one or many simulations

Sequentla”y Parameters file: Browse. ., |

Al input parameters specified in text | C1piaskalprometheus!Fires_paras.txt
f' Ie ¥ cenerate log file [ Ionore errors
« Minimal user interface (optional) o | cose |

* Help file

« Progress window displays status, '
simulation time, and area burned smulation# | 1 of |
|

Simulakion name

Time skep (hour)

2% Pandora Help

Fie Edt Bookmerk Oplions Help Skark tirme | 0101998 01:56 P
Enntentsl T | Dol | Eritit | Simulation time I 02 Jul 1995 01;56 AM
End kime I 0z Jul 1995 01:56 AM
Pandora
Area burned I 16 hectares
A Prometheus Batch Tool
Skaktus I Processing complete
About Pandora
it Shceteeins EEREERNENERERENEEEEENR
Starting Pandora
cample Input File
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Y4 Pegasus

* "Prometheus on the web"
« Minimal set of input parameters

—New Fire

Fire Mame: |Pau| started this one Latitude: IE-’-I.BB

Start date and time: [2008-07-17 13:06 Langitude: [-107.13

Curation of Simulation [hours): |'12 Extent [km]: I 10 vI
Go |

Easting: 425715 m
Morthing: 5970545 m

« Data stored and prepared by server

* No client-side data or software needed
User can modify weather, fuels, ignitions
imulations done on server via Pandora
rimeter displayed using map server

in collaboration with Saskatchewan FMFP
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Pegasus

) Pegasus Fire Simulation Summary - Mozilla Firefox

File Edit “iew History Bookmarks Tools  Help

n@t- e x i L;}) ﬁ I ¥ |http:,l',l'vivaldi.nofc.cfs.nrcan.gc.ca,l'pegasus,l'saska,l'firedetails.php?Fireid=3?6
| A Fires in Canada & | |j fireqrowthmodel. com [E3) | A Pegasus Fire Simulation Summary £ | e | F
F- S- l t- S . You are logged in as: peter I~
1re >imulation summa Location: Saskatchewan
Your saved fires Logout Help
~|Map & Status
UFO sighted leaving scene |@| |@| |El I_l |,-’T-}| |E|
Start: 2010-04-21 10:01 R —
Duration: 24 hours ENERIEEEE
Latitude: 54° 52.8
Longitude: -107° 7.8 # Ignition point
Status: complete A Ignitian ne =
Area burned: 644.3 hectares ) )
Perimeter: 21.9 km  more ANJire pernster
Fant B A Cther fire
Email this fire L Analysis extert
Google Map Fuel patch
Quick laok fmage Fuel Types
Perimeter shape file o
Show log files o
o<
Re-run simulation [ et}
o
I =
o] ]
m1s2
; : I ran_fuel
Twio helicopters were dispatched. s
er
One came back immediately; the
other entered q time warp and
returned 2 days before it left.
tap width: 14.1 km -107 74,34, 54°60.16 Copy fire
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Bigfoot

CFS CAMADIAN
FOREST SERVICE

Forest Fire in : ' e — _ =
) Canada Canadian Wildland Fire Information System

Forest Fire Conditions for 18 August, 2010
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Yesterday Distance:
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Frojection: HAD 232/ MRCan LCC

I Tomarrow
Fire History

O MFDB Fite Paoints
" 1980-2007 Change Projection
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M Burn-P3

* Burn Probability, Prediction, and Planning

* Multiple simulations

* Ignition and weather based on historical data
* Prometheus COM s

i
Burn-P3 simulatior
B Burn-P3 outputs
B

0
[ [
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Burn-P3 fire simulation mo

Wood Buffalo National Park

Generalized Elevation

& fuel types Ignition

density

- Conifer i
- Mixedwood :
|:| Grass | 5
|:’ Deciduous l

- Water

. Non-spatial inputs:
* Number of fires per year
*Weather conditions

* Duration of burning



Burn-P3

Num ber of fires




Burn-P3
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Evaluating fuel treatment ef

Untreated landscape Treated landscape

8 Kilometers

Parisien et al. (2007, Int. |. Wildland Fire)
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PFAS

e Prescribed Fire Analysis System
e Long-range forecast (weeks / months)
e Climatology input

e Probabilistic output
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PFAS

The model calculates the probabilities of spread and o
for each grid cell based on historical weather and mutiplies
them to produce the probable fire extent map.

psp.grd pfin.grd
0,1-0,2 0,1-0,2
0.2-0.3 0.2-0.3
0,3-0,4 0,3-0,4
e E e
0.7-0, 0.7-0,
0.8=0, e 0,8=0]
0,9-1 0,9-1 4
IgnPt IgnPr

o
Ft . Chip

Probability of Survival Probable Extent
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What 1s SEFMS?

» Fire information analysis and displa
software

e Incorporates fire science models
(CFFDRS)

=
1
(=
|
=
=
=
=
=
=
1
=

e Runs on GIS platform (ArcView 3.x)

| R4 Prorchostesstor-co

RE:SQURCES

Now being re-developed as a stand-alone
application

POWERED BY

SFNIS
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Modules

e Weather (WX)
 Fire Weather Index (FWI) e
e Fire Behaviour Prediction (FBP) -

e Optimal Resource Allocation & Prepositioning (ORAP)
e Wildfire Threat Rating (WTR)
e Fire Occurrence Prediction (FOP)

Fire Growth Modelling (FGM)

POWERED BY

SFNS
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Interpolation Options

 Inverse Distance Weighting (IDW)
* Kriging
 Thin plate smoothing spline (Anusplin)

SFMS Interpolation Settings

Interpolation method: I
v {0 i Kriging i Anusplin
Exponent far | I 2
Kriging method: | Spherical |

Search distance:

" Fixed & Yanable

M aximum search distance [m]: I a
Fixed number of stations: I g

& winy vt | fiar Asruzplin

[¥ Expand sampling extents

Ok | Cancel

Fl=Help

POWERED BY

SFMS
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Canada Canada
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Elevation adjust

Temperature 21 Dec 00 Temperature 21 Dec 00

6-9 6-9
B o- 12 B o- 12
Elieo1s Elieo1s
[ ]18-21 [ ]18-21
[ ]21-24 [ ]21-24
B 24- 27 B 24 -27

1}

o 100 200 300 km 100 200 300 km

Created 30 Sep 2002 3:37 PM

IDW with elevation
adjustment .

SFMS

Created 30 Sep 2002 3:37 PM
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Fire Climatology Grid Builder I ilre ( 11' I Ia
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Wildfire Threat Ratin

Fire Risk Fire Behavior

Fire Behavior
0-25

Wildfire Threat Rating
Bl S-1°

[ 20- 33

[ ]34-47

I 48 - 61

[_|51-75
I 75- 100

Robson Valley

0 20 40 60 Kiometers
s ——

Values at Risk Suppression Capability
8-23 . 0- 11

B 12-22

[ 123-33

W 34- 44

Robson Valley

Robson Valley

Robson Valley

0 20 40 60 Kilometers

0 20 40 60 Kiometers 0 20 40 60 Kiometers
s —— s ——

Suppression

POWERED BY

SFMS
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#! Saskatchewan Primary Protection Zone

! Deployment 3: Meadow L

| Deployment 3 = _
£ Manned o~ Aircraft Statuz
£ Unmanned ) Bell 20601 Long R anger
| Rivers
] Cities
|
| Initial Attack Bases
« Regions
[ 1]
| Weather Stations
Remowve |
| Roads
| Lakes Cancel |
ﬂ Coverage Assessment

B rot covered
] Pattially covered

[ ] Covered
B E:ceedsreq.

[ ] Mon fuel

| Fuelsnorth Bell 2054

Bel 2068 Jet Banger
Bell 206L1 Long Fanger
Bell 212 Twin 30 min
Bel 214B
Morth Bat Bell 222
u Bell 4742
Bell 47G-2

Bell 47G-3R =] -
POWERED BY

SFMS SR ok | concel |

-
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Fire Occurrence Predi

Saskatchewan
20 June 99

Lightning Strikes

Neg_a_tive
British Columbia © Positive
. Fire Occurrence Prediction
Human-caused fires « Ignition
+ Smoldering
1940-88 « Arrived
B Fires
Il Lakes

[0 Urban Areas

0 100 200 Kilometers
| =

Lightning-caused
e Sparky
 LCFOP

POWERED BY

SFMS
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Fire Growth Modeling

00 ) S
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" 1 Lr T 3 E ﬁ’ . - l l*:
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Ignition time [HHER]: I 1416
Fire name: I Fire10
Model & PFAS ¢ S4FP [Pthreat]

[ Deterministic:
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T
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Cancel

POWERED BY

SFMS
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Fire growth ensemble

Saskatchewan
3 July 98

Fire3 ensemble perimeters

[] Actual
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1 Min

Fire3 ensemble probability grid
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POWERED BY

SFMS
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POWERED BY

SFMS
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POTENSI KEMUDAHAN TERJADINYA KEBAKARAN HUTAN DAN LAHAN
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SFMS re-developmen

* Independent of any commercial software
e Written in C

e Can be compiled for Windows or Unix

e Run from the command line

e No GUI, at least initially

e Open Source approach allowing for collaboration and
Inimizing obstacles to implementation

IFF grid format allowing for easy file management and
ility with various GIS/mapping platforms

ieving weather data
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SEFMS re-develop

e Modular design
e Core modules: <
— Initialization
— Database

— Weather

— FWI

BP

ver to render map images
1ly or hourly mode
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SFMS re-developme

Fire Weather

This module produces maps of FWI components by
interpolation or cell-by-cell calculation.

Parameters: startup procedures, daily/hourly FFEMC

Fire Behavior
lI-by-cell calculation of ROS, HFI, TFC, etc.

1ds: Fuel type, elevation, slope, aspect

ring, greenup
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SEMS re-development

Open source libraries used:

e GDAL (for reading and writing grids)
 PROJ4 (for projecting coordinates)
e MapServer (for creating map 1mages)

e XML2 (for managing initialization files)

11l also be open source, allowing for agency additions and

. These customizations can be shared and
SFMS.
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SEMS re-development

Additional modules to be included after the completion of the
SFMS core system, depending on user demand:

* Web-based user interface
 Fire growth modelling

e Fire occurrence prediction

e Wildfire threat rating

timal resource allocation and prepositioning
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KHAN'S TALLY




