BehavePlus2 Custom Fuel Modeling Exercise
Matthew Duveneck UMass-Amherst Natural Resources

“BehavePlus is a Windows ® application to predict wildland fire behavior for fire management purposes.  It is designed for use by fire and land managers who are familiar with fuels, weather, topography, wildfire situations, and associated terminology.”  (BehavePlus Documentation)

There are many uses for BehavePlus.  This exercise is meant to provide detailed directions for simple custom fuel modeling.  To understand the many uses of BehavePlus, modelers should find further opportunities to explore the functions of BehavePlus.

1. Download BehavePlus2 for free from web site: (http://www.fire.org).  This web site has information about the different versions of BehavePlus as well as links to other free fire software.  Note:  The program may end up in the following directory on your hard drive:  C:/fsapps/fsprod/fam/BehavePlus2.  The download process should also give you a link on your desktop.  

2. From your desktop, open the BehavePlus program.  Go to File/New.

3. From the Example Worksheets, choose FuelModeling.bpw.  Double click this or click Ok.  This will open the main input window for fire behavior modeling.  

4. From the Configure menu, choose Module Selection.  Click to check on Surface Fire Spread and then Options.

5. Under the Fuel & Moisture Tab, choose Fuel is entered as:  Fuel Parameters.  Moisture is entered by:  Individual size class.  Note the help option on the right side of the screen describing options available.  

6. Under the Wind Speed tab, choose Windspeed is entered as:  midflame height.

7. Under the Directions tab, choose Rate of spread is calculated:  in directions specified on the worksheet.  Wind direction is:  specified on the worksheet.  And Wind & Spread directions are:  degrees clockwise from upslope.

8. Under the Slope tab, Slope is specified as:  percent.  Slope Steepness is:  specified on the worksheet.

9. On the Outputs tab, choose at minimum Rate of Spread and Flame Length.

10. Click Ok at the bottom of both the Options and Module Selection windows to return to the main page.  

Martha’s Vineyard Example 1.  You want to model the predicted fire behavior for an untreated scrub oak barren in the MFCSF state forest in Martha’s Vineyard, Massachusetts.  Because the fuel type does not fall into any of the standard fuel models, we have to develop a custom fuel model.  After sampling fuels in the stand, you came up with the following parameters:
11.  Next, enter the fuel parameters as follows.  The arrow button to the left of each input is a link to a help description of that specific input.

Description:




MV ScruboakExample1-MY NAME

1-h fuel load (ton/ac)



7.59

10-h fuel load (ton/ac)



3.2

100-h fuel load (ton/ac)



2.1

Live herbaceous fuel load (ton/ac)

0

Live woody fuel load (ton/ac)


3.53

1-h Surface Area/Vol Ratio (ft2/ft3)

2000**

Live Herb Surface Area/Vol Ratio (ft2/ft3)
2500**

Live Woody Surface Area/Vol Ratio (ft2/ft3)
1500**
Fuel Bed Depth (ft)



1.35

Dead Fuel Moisture of Extinction (%)

30**

Dead Fuel Heat Content (Btu/lb)


8000**

Live Fuel Heat Content (Btu/lb)


8000**

**Note:  These values are considered constants, as they are difficult if not impossible to measure directly.

12.  Next enter environmental variable based on day-of-burn (or hour-of-burn) conditions:

1-h moisture (%)




9

10-h moisture (%)




11.1

100-h moisture (%)



21.6

Live Herb moisture (%)



103

Live Woody moisture (%)


71.5

Midflame Wind Speed (mi/hr)


3.4

Direction of Wind Vector (deg)


0

Slope Steepness (%)



0

Spread Direction (from upslope)


0

13.  Finally, from the File Menu, Calculate.  This should bring up the output page showing a rate of spread of 14.4 chains per hour and a flame length of 9.2 feet.

14.  Let’s say that we are happy with this fuel model and that we want to save it for use the next time we open BehavePlus.  From the File Menu, choose Save As, Fuel Model.

15.  From this window, choose the location and file name of the new fuel model. Fuel Model Folder:  MyFuelModels.  Fuel Model File: martha1 (no spaces).  Fuel Model Description:  Martha’s Vineyard Example 1 YOUR NAME.  Click OK to both windows.  

16.  To re-access the fuel model, close BehavePlus2.

17.  From your desktop, re-open the BehavePlus program.  Go to File/New.

18.  From the Example Worksheets, choose FuelModeling.bpw.  Double click this or click Ok.  This will open the main input window for fire behavior modeling.

19.  From the Configure Menu, choose Fuel Model Set Selection.  Click on My Fuel Models (highlight) and click Ok.  

20.  From the main page, click Initialize from a Fuel Model.  Then scroll down through the standard fuel models until you find martha1.  Click Ok.  This will bring up your fuel model that was developed earlier.  

21.  Next, develop another custom fuel model based on the following parameters for an untreated pitch pine stand also at MFCSF on Martha’s Vineyard.

Description:




MVpitch pine Example1-MYNAME

1-h fuel load (ton/ac)



7.7

10-h fuel load (ton/ac)



2.0

100-h fuel load (ton/ac)



1.1

Live herbaceous fuel load (ton/ac)

0.1

Live woody fuel load (ton/ac)


1.2

1-h Surface Area/Vol Ratio (ft2/ft3)

1800**

Live Herb Surface Area/Vol Ratio (ft2/ft3)
2500**

Live Woody Surface Area/Vol Ratio (ft2/ft3)
1500**

Fuel Bed Depth (ft)



1.2

Dead Fuel Moisture of Extinction (%)

30**

Dead Fuel Heat Content (Btu/lb)


8000**

Live Fuel Heat Content (Btu/lb)


8000**

1-h moisture (%)




11

10-h moisture (%)




12.5

100-h moisture (%)



22.9

Live Herb moisture (%)



103

Live Woody moisture (%)


67

Midflame Wind Speed (mi/hr)


4.6

Direction of Wind Vector (deg)


0

Slope Steepness (%)



0

Spread Direction (from upslope)


0

What did you predict for a rate of spread?  Flame Length?

Can you save and retrieve this model?
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