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1 Intr oduction

Thisdocuments theusers guidefor FIREM ODEL: aSmalltalk parcelof classegor simulatinggrass-and
forest-firesacrossasmallarea.

FIREMODEL is a cell-basedsimulation. The fire-groundterrainis dividedinto 5m x 5m cells. Each
cell hasa terraintype (grass,forest, etc.) anda state(unignited,burning, burnt-out, etc.) aswell asa
height. Eachstepof the simulationtakes 2 minutesand advancesthe fire acrossthe cells by usingthe
weatherconditions,terrain, fuel level, slope,etc. to calculatea spreadspeed. Eachburning cell then
spreadghe fire acrossa small oval area. The simulationusesthe McArthur models— modelsdeveloped
for the South-Easterustralianenvironment— to calculatethe speedf spread.

1.1 Obtaining andinstalling FIREM ODEL

Getting FIREM ODEL first involvesgettinga copy of Smalltalk suitablefor usewith FIREMODEL. For
thosefamiliar with Java, Smalltalkis very similarin approachavirtual machineandclasslibrary needto
bedownloadedbeforeyou canrun ary program.

1.1.1 SystemRequirements

FIREM ODEL wasdevelopedona128Mb450MHzPentiumlll systenrunningRedHat6.2Linux. Smalltalk

is a cross-platformernvironment. It is, therefore possibleto run FIREMODEL on Windows PCs,Macsor

otherversionsof Unix. You simply needto aquirethe appropriatevirtual machine— seesectionl.1.2
FIREM ODEL is bothcomputationandmemory-intensie. It hasbeenrunona64Mb233MHzPentium

systemrunningWindows 95 with no particularill-effects. However, the morethe better

1.1.2 Obtaining Smalltalk

Beforeusing FIREM ODEL, you will needto acquireandinstall a copy of VisualWorks Smalltalk5i.1. A
non-commerciaversionof this packages availablefor freedownloadfrom thefollowing website:

e http://www.cincom.com/visualworks /
1.1.3 Obtaining FIREM ODEL

FIREMODEL canbe obtainedirom thefollowing webssite:

e http://www.charvolant.org/"doug/f iremo del

*doug@charvolant.org
1 http://vww.stic.org


http://www.stic.org
http://www.charvolant.org/~doug/firemodel
http://www.cincom.com/visualworks/

Onceyouhavedownloadedandunpaclkedthe FIREM ODEL download,youwill needto createasuitable
Smalltalkimage. Copy visualnc.im from theimages subdirectoryof your VisualWbrks installation
into the FIREM ODEL directory?

Onceyou have this image, start VisualWorks and usethe Tools > Load Parcel Named... menu
optionto loadthe BOSS parcel® Typingin BOSS to the dialog box will causethe parcelto be loaded.
Chooseyesto all whenary warningsappearThenloadthe Fire Model parcelin the sameway.

Onceyou have loadedthe parcel,chooseFile > Save As ... to savetheimage.Onceyou have saved
theimage,youwill beableto starttheimageagainwith FIREM ODEL alreadyloaded.

2 Using FIREM ODEL

2.1 Starting FIREM ODEL

StartingFIREM ODEL is alittle primitive, at present.Openaworkspaceby usingthe Tools > Workspace
menuoption. Type in FMFireModelUl  open into the workspace selectwhat you have typed and
chooseDo It from themiddle-kuttonmenu.A FIREMODEL screerwill thenopen.

2.2 The Large-ScaleScreen

The large-scalescreenfor FIREMODEL is shavn in figure 1. This screencanbe usedto shov a detailed
view of thesimulation.The screercanalsobe usedto edittheterrainandfire-stateof the simulation.

The large-scalescreenhasa numberof areas. The display area shows a sectionof the groundthe
simulationis run over andthe stateof the ground. Thetime shavs the currenttime of the simulation. The
current cell shovsthe stateof the cell thathasthe pointeroverit: it givesa basicreporton theterrainand
stateof the cell, alongwith thefire dangerof thecell.

The large-scalescreenshaws the terrain of a cell by usinga small icon for eachterraintype. The
currentlyavailableterraintypesare: grasslandforest(eucalyptforest), water roadandbuilding. Super
imposedon the terraintype is an icon shaving the stateof the cell. The possiblestatesare: unignited,
ignited, burning, smolderingandburnt-out. It is possibleto useoptionson the View menuto selectwhatis
displayed.

Additionally, the large-scalescreenmay shav elevationsand contours. This screenmay also shov
labelsfor speciaffeatures.

Thefollowing menuoptionsareavailable:

File This menuallows modelsto be savedandthenre-opened.

New... Startanew model. Youwill beasledfor the sizeof thefire-groundin meters.The model
is initialized to be 80% curedgrassland.

Open... Openasavedfire model. Youwill be promptedfor afile namefor the sasedmodel. This
modelwill thenbeloaded.

Save Savethecurrentstateof themodelto afile. If youhavealreadysuppliedafile namefor loading
or saving the model,thenthis file namewill be used. Otherwise,you will be promptedfor a
file name.

SaveAs... Savethecurrentstateof themodelto anew file. Youwill be promptedfor afile name.

Exit Closethe screensand discardthe model. You will still needto exit from the VisualWorks
system.

View Thismenuallowscontroloverthetypesof informationshovn onthevariousscreensit alsoprovides
optionsfor openingvarioussupportscreens.

WeatherModel... OpenaweatherscreenSeesection2.4.

2 Make sureyou copy thisfile. Otherwiseyouwill be modifying the Smalltalkimagethatall otherprogramsause.
3 You shouldnt have to do this, but somethinggoeswrongif youdont here.
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Figurel: Large-ScaleScreen
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Figure2: Small-ScaleScreen

Small Scale.. Openasmallscalemap.Seesection2.3

Terrain Show theterrainof eachcell on all screens.

State Shaw thestateof eachcell onall screens.

Elevation Show fixedelevationsandcontoursonthelarge-scalescreen.
Labels Shaw labelsfor specialfeatureson thelarge-scalescreen.

Fire Danger Show afire dangemaponthesmall-scalescreen.

Magnification Setthe magnificationof thesmall-scalescreerto x1, x2 or x4.

Run This menuallows controlovertherunningof the simulation.

Step Advancethe simulationby a single2 minutestep.
Run Runcontinuouslyuntil instructedo stop.
Stop Stoprunningcontinuously

Map Varioustoolsfor editingthemap.All of thesetoolsallow youto “paint” rectangle®r linesof terrain
or stateonthe map. Editing themapis coveredin section2.5.

The tool-bar provides short-cutsfor someof the menuoptions. The menuoptionscontaintool-bar
pictureshesidethem.

2.3 The Small-ScaleScreen

Thesmallscalescreeris shavn in figure 2. It shavsthe samefire asthe screenn figure 1; theareashavn
in the large-scalescreeris in the top-left corner This screercanbe usedto give anoverview of theentire
fire area.

Thesmall-scalescreerusescolorsto indicatetheterrainandstateof thecells. Yellow indicatesunburnt
grasslandgreenunburnt forest. Burning cells are coloredvariousshadesf orangeandred. Burnt-out
groundis black.

If you choosethe View > Fir e Danger menuoption, thenthe colorson the small scalescreenshov
variouslevelsof fire danger:grey, green blue,yellow andredfor increasindevelsof danger
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Figure3: WeatherScreen

2.4 The Weather Screen

Theweatherscreenshavn in figure 3, allows control of the weatherconditions. The weatherconditions
canbechangedtary stepof thesimulation. Theitemsthatcanbecontrolledare:

Temperature Thetemperaturén degreesCelsius.
Relative Humidity Therelative humidity, expresse@sa percentage.
Wind Speed Thewind speedn kilometersperhour.

Wind Dir ection Thedirectionof thewind, in degrees.Thewind directioncanalsobesetby draggingthe
needleon thecompasgo the desireddirection.

Drought Factor Thedroughtfactorfor forestfires. Thisfactorcaneitherby enteredirectly, or calculated
by enteringthe following information:

DaysSinceLast Rainfall
Rainfall Therainfall, in millimeters,whenrain did fall.

DroughtIndex A comple index basedon the amountof waterrequiredto wetthe ground. Thisindex is
usuallysuppliedin weathemreports.

2.5 Editing a Model

TheMap menuandtool-barprovide a numberof toolsfor editinga FIREM ODEL simulation.Essentially
terrain and fire stateis paintedonto the map by selectingan appropriatetool and then draggingout a
rectangleon the map.Roadsandwaterappeaaslines, ratherthanrectangles.

Theelevationtool allows you to fix the elevationsof variouspointsonthemap. To usethistool, select
the elevation tool andclick on a cell; you will be asked to enterthe elevation of the cell. Oncea few
elevationshave beenset,the simulationinterpolateetweertheelevationsyou have setto createa smooth
modelof theheightsin-betweerf: Oncetheinterpolationhasbeencompletedcontours(in white) shaw the
shapeof theterrain.

4 This cantake sometime.



Thelabeltool allows you to addlabelsto indicateareasof interest. Onceyou have selectedhe label
tool, clicking onacell will causea promptfor alabel. Labelsappeaiin black.
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