BehavePlus fire modeling system, version 6.0 Operation Unit

Help, More Help, and Desperate for Help Lesson

Exercise Answers
You can use any of the resources in the Help Lesson to answer the questions in the following exercises. In
many cases, the answer can be found in multiple places. We provide at least one example for each one.

1. What is the relationship between 10-m and 20-ft Wind Speed?
There are at least three places to find the answer to this exercise.
a. Variables Paper
b. BehavePlus Help System
c. A Worksheet when you choose to enter 10-m Wind Speed.

a. Variables Paper

» Open BehavePlus.
» Click on Help > Variable Help. The Variables Paper will open in a new window.

m BehavePlus 6.0.0 - [unnamed0L.bpr]

[ Fle Calculste View Corfigure Pages Windows Tools | Help
lozg =28 2300 € About BehavePhus

About Help
ﬂ BehavePlus 6.0.0 Features Paper

' Variable Help
Inputs: SURFACE Master Index

Description a I Splash Page

Fuel/Vegetation, Surface/Underst  [pciaflation Info

> Inthe Table of Contents, Wind section, click on 10-Meter Wind Speed.

10-Meter Wind Speed

10-Meter Wind Speed is the wind 10 meters above the vegetation. The 10-m Wind
Speed 1s reduced to 20-Ft Wind Speed by dividing by 1.15. For fire spread and intensity
calculations in SURFACE. the 20-Ft Wind Speed 1s further reduced to Midflame Wind
Speed according to the Wind Adjustiment Factor.

» Click on 20-Ft Wind Speed to read the definition.
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b. BehavePlus Help system

» Open BehavePlus.
» Click on Help > Master Index.

Help
About BehavePlus
About Help
Features Paper
Variable Help
Splash Page

Installation Info

> Click on variable Index.

["H BehavePlus 5.0.0 Master Index = B %

| Fowa |12 Home | @ 100ex

Master Index

+ Variable Index, of al input and output variables.
= FIMEE HiGeX, Listing of all figures appearing in BehavePlus documentation.

+ Table Indes, Listing of all tables appearing in BehavePluis documentation.

+ Guide Index , Listing of all guides appearing in BehavePlus documentation.

+ Table of References, Table of the models used in BehavePlus, inchuding citations.

- Pictare 7 i Help, BehavePlus Online Documentation, July 26, 2017. d

Ok Cancel

» Scroll down and click on 10-Meter Wind Speed. The same definition as in the Variables
Paper will appear.

| "1 BehavePlus 6.0.0 Master Index

©Back | Frwd [GyHome |@lndex |
O =

10-meter Wind :I
Speed

10-meter wind speed is measured 10 meters

(32.8 feet) above the vegetation. The 10-meter
wind speed is reduced to 20-foot wind speed n

¥ Picture @ Help BlehavePhls by dividing Lre 10-meter wind speed -
] »

» If you scroll down in this window, you can click on 20-Foot Wind Speed under See Also.
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C.

From a Worksheet

Open BehavePlus.

Open the Worksheet BasicStart.bpw.
Click on the Module Selection button.
Click on SURFACE Options....

VVVVVYVY

[ BehavePius £:0.0 SURFACE Mcdule Opsions
it Opions| | Outpat Variables |
Fuel | Moismre | Wind Syeed | Skope | Directions | Chaparral |

‘Wind speed is entered as

" midlame height.

20 wind and Input wind adj factor.

 20-R wind snd Caleulated wind adj factor
& 10-m wind and Input wind adj factor.

Click on the Input Options > Wind Speed tab.
Select Wind speed is entered as 10-m wind and Input wind adj factor.

 Hack

| = Frwd

|@tone | @loder |

" 10-m wind and Caloulsted wind adj factor.

SURFACE Wind
Speed Input
Options

Help, More Help and
Desperate for Help

Thix page controls the SURFACE Mode's wind

> Click Ok twice.

ﬂ BehavePlus 6.0.0 Page 1
4 N

Inputs: SURFACE

Description |5 [
Fuel/Vegetation, Surface/Understory

Fuel Model B
Fuel Moisture

1-h Fuel Moisture % HI

10-h Fuel Moisture % H |

100-h Fuel Moisture % B

Live Herbaceous Fuel Moisture % H [

Live Woody Fuel Moisture % H [
‘Weather

w-m Wind Speed (upslope) mih Y |
md Adpustment Factor

Terrain

Slope Steepness % a [

» Click the Guide button () next to 10-m Wind Speed (upslope).

The definition for 10-meter Wind Speed is the same definition found in (1b) above.

| 77 BehavePlus 6.0.0 Master Index

$Back | #Frod [tiHome |@1ndex |

W
10-meter wind speed is measured 10 meters
(32.8 feet) above the vegetation. The 10-meter

10-meter Wind j
Speed

¥ Picture ¥ Help

wind speed is reduced to 20-foot wind speed in
BehavePlus by dividing the 10-meter wind speed ~
< | 3
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2. Inwhich calculations is Air Temperature used in BehavePlus?
There are at least two places to find the answer to this exercise.
a. Variables Paper
b. BehavePlus Help System

a. Variables Paper

» Open the Variables Paper.

» Scroll down until you find Air Temperature in the Contents or look for it in the
Alphabetical List of Variables.

» Alternatively, you can search for Air Temperature using the search tool. It should take you to
the first appearance, which is in the Contents.

Tl fda ¥

Home

S AE O 6 . m O - e ] w
) @O @ © wos |k M EE =-- R BAT 8 2

Flat Terrain Spotting Distance from a Buming Pile...............ccce.
Cover Height Applied for Spatting Distance from a
Firebrand Height from a Wind-Driven Surface Fire ..........ccmmmmmnn
Firebrand Drift Distance from a Wind-Driven Surface Fire .
Flat Terrain Spotting Distance from a Surface Fire

® O

Spotting Distance from Torching Trees.............

Spotting Distance from a Burning Pile..............

Spotting Distance from a Wind-Driven Surface Firg................ccoceiiciniccennnns 93
Scorch Height 100
Alr Temp 100

» Click on the highlighted Air Temperature to go to the description of the variable.

Air Temperature

Air Temperature is the ambient dry bulb temperature measured 1n the shade. It 1s used
to calculate Scorch Height and Probability of Ignition from a Firebrand. Note that Air
Temperature 1s not included in the SURFACE Surface Rate of Spread and Fireline
Intensity calculations.

1/0 Module Condition Notes
Input SCORCH
IGNITE If “Probability of ignition
from a firebrand” is
calculated.
Output | none

Air Temperature is used in SCORCH and IGNITE, but it is not used in the spread rate and
intensity calculations in SURFACE.
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b. BehavePlus Help System
As in Question 1, you can look up Air Temperature through the Variable Index (see 1b for

instructions).

[ N
[ BehavePlus 6.0.0 Master Index _ == g

©@Back | Tovd [GiHome |@lnden |
— =

.

%‘z Temperature

Ajr temperature is the ambient dry bulb
temperature measured in the shade. Remote
automated weather stations typically measure air

F Picture ¥ Help temperature at 4 to 8 feet (1.2 to 2.4 m). Itis -
»

K

Ok Cancel

Air Temperature is used in SCORCH to calculate Scorch Height and in IGNITE to calculate
Probability of Ignition from a Firebrand.

Note: Air Temperature is also used in the Fine Dead Fuel Moisture Tool. This is a stand-alone
implementation of the tables found in the Fire Behavior Field Reference Guide. Only variables in the
calculation modules are described in the Variables Paper and in the Help system.

3. Find the Canopy Bulk Density, Stand Height and Canopy Cover for Lodgepole pine at the
initial condition.
There are at least two sources for this information.
a. Report by Scott and Reinhardt (2005)
b. BehavePlus Help system

a. Report by Scott and Reinhardt (2005)
Complete information on estimating fuel characteristics for Lodgepole pine, including canopy
bulk density, stand height, and canopy cover is covered in General Technical Report number
RMRS-GTR-145 Stereo Photo Guide for Estimating Fuel Characteristics in Conifer Stands
written by Scott and Reinhardt (2005).
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b. BehavePlus Help System

This information is also contained in the BehavePlus system in a simplified form.

» In BehavePlus, click on Help > Master Index.
» Click on the Guide Index.

(¥l BehavePlus 6.0.0 Master Index

| = Frwa [t Home

Guide Index

Guide Title
Fire

® Fire Spread Directions

Fuel

¢ Canopy Bulk Density
# Canopv Bulk Densitv -- Douglas-fir / Lo ole pine
+ Canopy Bulk Density -- Lo ole pine

P TMM TS Ty A

Cancel

» Scroll down and click on Canopy Bulk Density -- Lodgepole pine.
» Expand the help window. Values for Canopy Bulk Density, Stand Height and Canopy Cover
are listed. To answer this question, look in the column for the initial condition.

| & Frwd 1t Howe

Canopy Bulk Density -- Lodgepole pine

The foBowing table was developed from information in Scoft and Reirhardt (2005). The publication containg a more complete
description

Scott, Joe H.; Reinhardt, Elzabeth D. 2005. Stereo photo guide for estimating canopy fuel characteristics in conder
stands. Gen. Tech. Rep. RMRS-GTR-145. Fort Collins, CO: U.S. Department of Agricultare, Forest Service,
Rocky Mountain Research Staticn. 49 p. plus atps:www, fs fod us'p 73

Canopy fuel characteristics for a Lodgepole pine forest under different canopy conditions
Lodgepole pine
Initial Condition 75% af 50% of 25% of
imitial basal area initial hasal area imitial basal area

l
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The answer to the exercise is highlighted in the table below.

Lodgepole Pine
Initial Condition
Canopy Cover % 52
Stand Height m 20
ft 66
Canopy Base Height m 1
ft 3
Canopy Bulk Density kg / m? 0.112
b / ft? 0.0070

4. What input values are used in the special case Western Aspen fuel model?

Help, More Help and
Desperate for Help

The primary source of information is found in the BehavePlus Help system in two ways.

a. Guide Index
b. Worksheet

Details on the Western Aspen Fuel Model are accessed via the Guide Index. Details on accessing the

Guide Index are covered in Question 3b.

» Go to Help > Master Index > Guide Index.
» Scroll down and click on Western Aspen Details, which is in the Fuel section.

This file also provides information on the paper used to obtain the fuel model for Western Aspen.
You can reference that paper for complete details on the model.

BehavePlus 6.0.0 SURFACE Module Options

- i

Tnput Options ] Cutput Veriables |

Fuel I)Ioisture | Wind Speed | Siope | Directions | Chaparal |

Fuel is entered as
& Fuel models (standard or custom)
" Fuel parameters (for custom fuel modeling).
Two fuel models.
2-dimensional expected spread (recommended).
Two fuel models,
‘harmonic mean
- Two fuel models,
area weighted (ke old BEHAVE).
Special case fuel model,
palmetto-gallberry (Hough and Albini 1978).
- Special case fuel model,

‘western aspen (Brown and Simmerman 1986).

@ Special case fuel model,
chaparral (Rothermel and Philpot, 1973).

[~ Picture ¥ Help

% Back | # Frwd 1 Home | @ tnaex

[y

Y Western Aspen Details

Bl

\g8

The Western Aspen fuel option in BehavePlus implements aspen fuel models from
Brown and Simmerman (1986) and the aspen mortality model from Brown and
DeByle (1987). Probability of aspen mortality is inclded with the special case fuel
model rather than the MORTALITY module because it is a very different mortality
model, which has different input requirements. Flame length, DBH. and fire severity
(low or moderate+) are used to calculate aspen mortality.

The following variables are constant for all aspen fuel models:

® Live and dead heat content = 8,000 Btu /b (18,622 kJ / kg)
® Moisture of extinction = 25%

® 10-hSAV =109 f /f (358 m® / m?)

® Live herbaceous SA/V = 2.800f° / f* (9,186 m? / m”)

Western Aspen Fuel Model Innuts

4 February 2018

Page 7 of 16



BehavePlus fire modeling system, version 6.0

Help, More Help and
Desperate for Help

» Scroll down in the window. A list and table describe inputs used in the Western Aspen fuel

special case fuel model.

* Moisture of extinction = 25%
e 10-h SAV =109 /# (358 m* / m®)

Western Aspen Fuel Model Inputs

Aspen Fuel Model Fuel Bed Depth
ft m
Aspen/shrub 0635 0.20
Aspentall forb 0.30 0.09
Aspenflow forb 0.18 0.05
Mixed/shrub 0.50 0.15
Mixed forb 0.18 0.05

The following variables are constant for all aspen fuel models:

# Live and dead heat content = 8,000 Btu / Ib (18,622 kJ / kg)

 Live herbaceous SA/V = 2.8008% / f (9.186 m® / m")

10-h Fuel Load

tons / ac tonnes / ha
0975 0297
0.475 0.145
1.035 0315
1.340 0.408
1.115 0.340

5. How does one calculate Surface Fire Rate of Spread? Surface Fire Rate of Spread is an input to

which module(s)?

» In Module Selection window, () click on SURFACE Options... > Output Variables >

Basic.

» Hover over Surface Fire Rate of Spread for a definition.

You can also access this information from Appendix A of the Variables Paper.

Appendix A—Mathematical models in BehavePlus

Table A1—Models that are included in each of the BehavePlus modules with citations

heat par unit area, characteristic dead fuel moisture,
live fuel moisture of extinction, etc.

and notes.

BehavePlus Model Reference
Module and notes

SURFACE Surface head fire rate of spread, reaction intensity, {Rothermel 1972)

{Albini 1976a) minor adjustments

Fireline intensity
Flame length

(Byram 1959) with adjustments to work with
Rothermel's surface fire spread model by
(Albini 1976b)

Surface fire flame residence time
(used to calculate fireline intensity)

{Anderson 1969)

Direction of maximum spread

{Rothermel 1983} using manual vectoring

{Rothermel 1983} (Finney 1998)

calculations based on Rothermel's wind
and slope factors

As you can see, the SURFACE module includes much more than a calculation of the Surface Fire
Rate of Spread, although Rothermel’s surface fire spread model is the foundation of surface fire
behavior calculations in BehavePlus. The full model is described in the classic paper by Rothermel
(1972) entitled A Mathematical Foundation for Predicting Fire Spread in Wildland Fuels. This paper

4 February 2018
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can be downloaded from the website. Minor adjustments to the model are described in Estimating

wildfire behavior and effects by Albini (1976), also available on the website.

systems used in the U.S.

Rothermel, Richard C. 1972
Research Paper INT-RP-115.

thematical model for predicting fire spread i
n, UT: USDA Forest Service Intermountain Fo

A

Experiment Station. 40 p.

Rothermel's 1972 surface fire spread model is the foundation of BehavePlus and many other

vildland fuels.
rest and Range

Original publication of the nemographs (nomograms).

92p

Albini, Frank A. 1976. Estimating wildfire behavior and effects. General Technical Report INT-
GTR-30. Ogden, UT: USDA Forest Service, Intermountain Forest and Range Experiment Station.

As with previous variables, Surface Fire Rate of Spread is described in the following resources.

a. Variables Paper

b. BehavePlus Help system

a. Variables Paper:

» Open the Variables Paper.
» Find Surface Rate of Spread.

Surface Rate of Spread

Surface Rate of Spread is the "speed"” the fire travels through the surface fuels. Surface
fuizels include the litter, grass, brush and other dead and live vegetation within about six
feet of the ground.

A SURFACE module input option determines whether rate of spread calculations are
done for the heading fire spread or for any other direction as specified on the worksheet.

The maximum rate of spread is the spread rate of the head fire. This value is used along
with elapsed time to determine the size of an elliptically shaped fire in SIZE. The
maximum spread rate is also used by CONTAIN to model fire growth as suppression
action is occurring.

The rate of spread prediction uses the Rothermel (1972) surface fire spread model, which
assumes the weather, topography and fuel are constant and uniform for the elapsed time.
The basic model is for a head fire spreading upslope with the wind. Adaptations have
been made to allow calculations for other direction options.

Spread Distance = Rate of Spread = Elapsed Time.

See Fire Characteristics Chart.

'O Module If Notes

Input SIZE if SURFACE is not selected | The maximum (head fire)
spread rate is used in SIZE.

If both SURFACE and SIZE
are selected, the calculated
maximum rate of spread is
used in SIZE, even if it is not
displayed as an output in
SURFACE.

CONTAIN if SURFACE is not selected | If both SURFACE and
CONTAIN are selected, the
caleunlated maximum (head
fire) rate of spread is used in
CONTAIN, even if it is not
displayed as an output in
SURFACE.

OQutput | SURFACE

The table shows that Surface Rate of Spread is calculated in SURFACE and is an input to SIZE

and CONTAIN.

4 February 2018
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b. BehavePlus Help System.
As in Question 1, you can look up Surface Fire Rate of Spread via the Variable Index (see 1b for
instructions).

< Back | » Frwd |mHome |@Iﬂdex |

Surface Fire
_“g Rate of Spread

Surface fire rate of spread is the "speed” at which

the fire travels through the surface fuels. Surface

fuels include the litter, grass, brush, and other

¥ Pictue ¥ Help dead and live vegetation within about 6 feet (1.8~
3

K

Ok Cancel

L= =

The SURFACE Module is used to calculate the Surface Fire Rate of Spread. Surface Fire Rate of
Spread is also an input to both SIZE and CONTAIN. You can enter it directly or it can be
calculated by selecting both SURFACE and either SIZE or CONTAIN.

6. Which models are included in the CONTAIN module?
All of the models used in the various modules are described in Appendix A of the Variables Paper.

» Open the Variables Paper.
» Go to Appendix A at the end of the paper.
» Look for the CONTAIN module in the table.

CONTAIN Fire containment {Albini and others 1978} in the old
BEHAVE
(Fried and Fried 1886) in BehavePlus

The model used in CONTAIN is the fire containment model used in the old BEHAVE program
(Albini and others 1978) and updated with equations from Fried and Fried (1996), which are listed in
the references of the Variables Paper.

e Albini, F. A.; Korovin, G. N.; Gorovaya, E. H. 1978. Mathematical analysis of forest fire
suppression. Res. Pap. INT-207. Ogden, UT: U.S. Department of Agriculture, Forest Service,
Intermountain Forest and Range Experiment Station. 19 p.

o Fried, Jeremy S.; Fried, Burton D. 1996. Simulating wildfire containment with realistic tactics.
Forest Science. 42(3): 267-281.

You can also find them in the Help system by clicking on Table of References in any help window.

4 February 2018 Page 10 of 16



BehavePlus fire modeling system, version 6.0 Help, More Help and
Desperate for Help

7. What is Fuel Shading from the Sun used for? In which module(s) is it used? Is it an input or an
output?
So far, we have used the Variables Paper Table of Content to answer many of the questions. In this
guestion, we can continue to use the Table of Contents. However, we can also answer the third part of
the question by looking at the Alphabetical List of Variables.

Open the Variables Paper.

Click on Alphabetical List of Variables in the Bookmarks or in the Table of Contents.
Scroll down to Fuel Shading from the Sun.

Click on the --1-- to go to the Input Table.

See the checkmark under the IGNITE column.

Then, click on Fuel Shading from the Sun in this table to go to the description.

VVYVVVYVY

Fuel Shading from the Sun is an input to the IGNITE module. It is the portion of fuel that is not
receiving direct sunlight due to both cloud cover and the overstory. Less than 50% shading is often
referred to as being in an unshaded condition; 50% or more shading is referred to as shaded
condition.

These same answers are found in the BehavePlus Variable Index or in the Worksheet when the
IGNITE module is selected.

8. What are the range and units for 1-h Fuel Load?
1-h Fuel Load is both an input and an output to the SURFACE Module. Both the Variables Paper and
BehavePlus contain the answers to this question.

a. Variables Paper:
The Alphabetical List of Variables table tells us that 1-h Fuel Load is both an input and an output.
To find the acceptable range of units for input, we need to look at the Input Variable Table.

> Inthe Alphabetical List of Variables table, click on the --I-- next to 1-h Fuel Load.
» Scroll down to 1-h Fuel Load.

In English, the range and units for 1-h Fuel Load are 0.0-31 ton/ac. In metric units, it is 0.0-69.5

tonne/ha. Units of tonnes indicates that these are metric tons (1 tonne = 1,000 kg) instead of
English tons (1 ton = 2,000 Ibs)

» Click the button to return to the Alphabetical List of Variables.
> Inthe Alphabetical List of Variables table, click on the --O-- next to 1-h Fuel Load.

Units are defined for the output. You do not need to worry about valid ranges for outputs; they
are determined as part of the calculations.
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The same information is found in BehavePlus, but it is in a slightly different format.

» Open BehavePlus.
» Open the Worksheet FuelModeling.bpw.

This Worksheet allows you to enter your own fuel parameters.

ﬂ BehavePhs 6.0.0

Page 1

(/'

Inputs: SURFACE

Description [

Fuel/Vegetation, Surface/Understory Initialize from a Fuel Model |
Fuel Model Number |
Fuel Model Code [
Fuel Model Type |
1-h Fuel Load ton/ac [
10-h Fuel Load ton/ac [
100-h Fuel Load ton/ac [
Live Herbaceous Fuel Load ton‘ac |
Live Woody Fuel Load ton‘ac |
1-h Fuel SA/V = |
Live Herbaceous Fuel SA/V ft243 |
Live Woody Fuel SA/V ft243 [
Fuel Bed Depth ft |
Dead Fuel Moisture of Extinction % |
Dead Fuel Heat Content Bl [
Live Fuel Heat Content BT |
Fuel Moisture
Moisture Scenario [
Weather
Midflame Wind Speed (upslope) mi‘h |
Terrain
Slope Steepness % [
» Click on the Guide button next to 1-h Fuel Load.
[ BehavePlus 6.0.0 Input Guide [=l® =
4= Back | = Frwd ‘ﬂ'}Home ‘@Iﬂdex |
(0.000000 - 45.000094 ton/ac) j
T ’— ” 1-h Fuel Load
- || b
Step ’—
The 1-h fuel load is the weight of the 1-h dead
fuel per unit area and is a fuel model parameter.
The one-hour (1-h) timelag dead fuel category
" Picture ¥ Help includes dead fuel from 0 to 0.25 inches (0 to AIL‘
4 »
Clear Choices ‘
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Since FuelModeling.bpw uses English units, the central window of the Input Guide shows that
the acceptable range for 1-h Fuel Load is 0-45 tons/ac, which is an update from the Variables
Paper. The acceptable range is shown to six decimal places to allow for precision in internal
calculations in BehavePlus. The help window provides a definition of 1-h Fuel Load.

> To see metric units, click Ok.
> (o to Configure > Units set selection > Metric.

Configure Pages Windows Tools Help
:“__u_— Maodule selection
Fuel model set selection

Moisture scenario set selection

Units set selection ] English
Custom units preferences m

Appearance preferences Custom

All units in the Worksheet have been converted to metric units.
» Click on the Guide button next to 1-h Fuel Load again.

The units are now 0.00-100.88 tonne/ha, which is again an update to the value in the Variables
Paper. You could also open the FuelModelingMetric.bpw Worksheet to get the same answer to
six decimal places.

9. Is Critical Surface Intensity a default output? Is it a table shading variable?
Unlike the answers to many other questions in this exercise, there is only one place to find the answer
to this question — the Variables Paper. Outputs are listed in the Output Variable Table which is
organized by Module.

» Find Critical Surface Intensity in the Alphabetical List of Variables table.
» Click on the associated --O-- to go to the Output Variable Table.

An X denotes if the variable is a Default output variable, a Table shading variable, and/or Available as

map distance. Critical Surface Intensity is a default output variable for CROWN, but it is not a Table
shading variable.
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10. What are the units for Cost of Resources Used? Why?
Question 7 describes the method that using the Variables Paper to answer to this question.

a. Variables Paper

> Inthe Alphabetical List of Variables table, find Cost of Resources Used.

» Click on the --O--.

Help, More Help and
Desperate for Help

» Click on the variable name Cost of Resources Used and read the description for an

explanation.

b. BehavePlus

YVVVY

Click on Module Selection.

Click on CONTAIN Options....

In the Output Variables tab, check the box by Cost of Resources Used.

Hover over Cost of Resources Used so the description appears in the help window.

Input Options | Onstput Variables

[ Behuveiius 6.00 CONTAIN Module Opticns

¥ Contam Status

W Contamed Area

I~ Fire Area at Initial Attack

™ Fire Perimeter at Initial Anack

% Tane from Report

¥ Fireline Constructed

I Number of Resources Used

I~ Cost of Resources Used

@Bk [wEod |iyHome

0]

7

& lndex

[y =

Y Cost of Resources Used

Cost of resources used is the total cost of all resources dispatched to
the fre, inchadng both the resowrce base cost and #s resouce howrly
cost for the time spent on the fire und the fire is contamed or its.
resource duration expires, If multiple resources are dispatched to the
fire, and some of thoge resources are not used for contairament, ther
cost is not inchaded in the cost of resources used (Le , travel costs are
not conssdered). Units fior cost are not assigned, costs can be
calculated as, for example, eures, dollars, or hundreds of dollars

I Contmment Diagram
1o Module
7 Picture ¥ Help Input  Noae

There are no units assigned to Cost of Resources Used.

» Click Ok twice.
» Look at the Output Variables list on the Worksheet.

Output Variables
Contain Status [CONTAIN]
Time from Report (h) [CONTAIN]
Contained Area (ac) [CONTAIN]
Fireline Constructed (ch) [CONTAIN]
Cost of Resources Used [CONTAIN]

While many of the outputs from CONTAIN have units (in parenthesis), Cost of Resources Used has
no units. Because there are many ways to enter costs, BehavePlus does not consider units. You know
the units you used (e.g., U.S. Dollars, Euros, thousands of dollars), and you can assign units once
costs are calculated.
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11. How can you estimate 20-ft wind speed using the Beaufort Scale? How many wind classes are

there?

The BehavePlus Help system often contains more information than the Variables Paper. This is one

such example.

Click Ok twice.

VVVYVYVYVYYVY

5 Picnae ¥ Hilp

= |

Open the BasicStart.bpw Worksheet.
Click on the Module Selection > SURFACE Options.... > Input Options > Wind Speed.
Select Wind speed is entered as 20-ft wind and Input wind adj factor.

Click the Guide button by 20-ft Wind Speed (upslope).
Uncheck the Picture box and expand the Input Guide window.

[ £t |t tome

h’i

20.foct wind speedis the wind gaed mesared 20 faet (5,1 m) aboue the vegetasion. Foe fire rpesad and intrasity caboadations in

20-foot Wind Speed

|

SURFACE, the 20-Soct wind spoed is redoced 1o the asdflame wisd ipsed. In SPOT the 20 Frot wind speed s the wind that camiss the
o

U Wit spnat i sabpvmel 2 reicflvme

i selochod mt i st option for SURFACE, and f efier SPOT or CROWN & sive

sefected, the el version of the werkesheet will request both midflane wind and 20 oot wisd The propran then offirs a chesce of bow to

vesoke the conflicr

1o Madule
lgua | SURFACE
CROWN
SPOT

SCORCH

Dwpurs | Nowe

Estimiting Wisd Speed

E Wind

Notes

red a3 2ff wind coad Frpur for Calculated)

 facaor in sebocted as gl opticn in SURFACE

The bl cxnd dhost i of ez Dheamnfion) S Lok sy b ncfil i estimating 20 fiot wiend spremal

Reaafart Srale for Fotimating 20 oot Wind Spood
WisdClass  Wind Speed  Nomeachiowre
{mph)

0.3

Very light:
* Smokoe rises nearly vertically.

& Lomes of qukcing wupen are in ~oentnt modon

Clear

Cancel

» When you scroll down, you will see both a table and a graph of the Beaufort Scale for Estimating

20-Foot Wind Speed.

The Beaufort Scale allows the user to estimate wind speed from a series of visual clues on the
landscape. The table and pictures are both helpful. There are eight wind classes in the scale.
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Desperate for Help

12. Where can you find information about Known Bugs in BehavePlus?
To find the Known Bugs for BehavePlus, visit www.frames.gov/behaveplus and go to the
Software/Manuals page and find the link to the Known Bugs PDF file. All Known Bugs and their
associated fixes are listed. This document is updated as often as necessary. Please check this
document before submitting a potential bug to the Help Desk.

Known Bugs and Issues, BehavePlus version 5.0.5

If you think you have found a bug within BehavePlus, we would
appreciate hearing from you. Please check the Known Bugs below
and the FAQs page to make sure that this problem has not already
been resolved. Then, send a copy of any screenshots and a detailed
error message describing the problem and what you were doing when |
the problem arose to the

Fire Applications Help Desk via:
« Phone at 866-224-7677 or 360-326-6002,
Fax: 866-328-1364,

+ E-mail at helpdesk@dms.nwcg.gov, or
= Website at https://fam.nwcg.gov/fam-web/.

Known Bugs, BehavePlus Version 5.0.5, Build 307

13. What are the possible sources of help for using BehavePlus?
There are several sources of help for using BehavePlus, including the following.
e BehavePlus Help system
0 Worksheet Guide buttons
0 Hover over output variables in module Options... windows.
0 Master Index
Features Paper
Variables Paper
BehavePlus website
Numerous publications about BehavePlus and the models included in the program
The BehavePlus Installation Information available in the Help menu in the program.
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