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Abstract

Maxwell, Wayne G.; Ward, FranklinR.
Fuels and fire in land-management
planning. Part 1. Forest-fuelclassifica-
tion. Gen. Tech. Rep. PNW-131.
Portland, OR: U.S. Departmentof
Agriculture, Forest Service, Pacific
Northwest Forestand Range
Experiment Station; 1981. 12 p.

This report describes a way to collect
and classify the total fuel complex

within a planning area. The informa-

tion can be used as inputfor appraising
and rating probable fire behavior and
calculating expected costs and losses
from various land uses and management
alternatives, reported separately as

Part 2 and Part 3 of this series. This total
package can be used locally for fire
management and as input to the land-
management planning process.

Keywords: Fuels inventory, land
management, managementplanning
(forest).

Introduction

Land-management planning includes
studying various use patterns and
management intensities and alternatives.
The alternatives should include fuels and
fire-hazard potential becausethese
potentials are affected by decisions made
inthe planning process. The effects can
either enhance or hinder the achievement
of the management-planninggoals.

Questionsto be answered for alternative

proposals are:

* What is the expected cost of fire
protection?

» What is the expected cost of fuel-
treatment?

* What is the expected cost of wildfire
suppression and the value of the
damage?

Fire specialists needthe following infor-

mation to supply reasonable answers:

* A classification of fuel complexesinthe
planning area.

« Cost of fire protection associated with
each fuel complex.

* Cost of fuel treatments associated with
current management practices.

* Suppressioncosts and damage values
for currentwildfire losses.

* Acres usually damaged by wildfire
under the existing fuel pattern.

This report describes a practicalway to
classify the total fuel complex. The
objective for developing a fuel classifica-
tion system was to collect on-site fuel
information from total drainage areas. We
recognized inthe planning stage the need
to describe all fuel components; the need
to link fuel types to land and vegetative
types; and the need for a technique that
can be duplicated by technicians infield
units.

A systematic means of appraising and
rating probablefire behavior for localfuel
conditions (Part 2) and proceduresfor
projecting fire behavior ratings and
calculating expected costs and losses
from various land uses and management
alternatives (Part 3)are presentedin
independentreports.

The Pacific Northwest Forest and Range
Experiment Station, in cooperation with
the Pacific Northwest Region of the USDA
Forest Service and the Siskiyou National
Forest, initiatedthe Cal-Ore Pilot Test to
developthe techniques and procedures
for meetingthese needs. The study was
on 35,000 acres inthe lllinois Valley
Ranger District, Siskiyou National Forest.

How Were Fuel Types
Delineated?

Availability of fuel is relatively consistent
within a vegetative-type island of uniform
age and stocking. Reliable maps of
vegetative types or timber stands in
planning units are thus necessaryfor fuel
typing. Maps of vegetative types inthe
pilot-testarea were neither current nor
dependable, so our first step was to
compile a fuel-type map.

The initialtype lineswere established on
a 1-t0-12,000 scale, black and white aerial
photographs by delineating timber-cutting
areas and delineating areas of differing
tree size, stocking, or species.

Type lines on the photographswere
verified or corrected in the field. For
example, type lines were occasionally
removedwhere a sharp change in
aspect—such as a canyon bottom or
sharp ridge top—appeared to be a type
change. Pointswere viewed through
binoculars along travel routesto verify or
correcttype lines in remote areas. Type
islands were numbered on the
photographsfor matching of collected
inventory data.

The minimum sizes of fuel-type islands
recognizedin the study were 20 acres for
cutting areas and 200 acres for natural
areas. Smaller islands were included with
the most similar adjacent type.

After alltype lines were verified or cor-
rected, they were transferred to a 2-inch
to 1-mile planimetric map overlay (fig. 1).
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What information Was
Collected and Why?

All live vegetation and dead residue may
contribute to the available fuel complex.
The species, quantity, and horizontal and
vertical distribution of the fuel compo-
nents influence fire behavior and
manipulationof fuel. Our inventorywas
therefore designedto collect basic infor-
mationon the following fuel components:
» Overstorytrees (speciesdominance,
percentcrown cover, average stand
height, and average crown height).

* Snags (average number of snags per
acre).

» Understorytrees (speciesdominance,
percentcrown cover, average stand
height, and average crown height).

* Brush (speciesdominance, average
height, and percent ground space
occupied).

« Grass and forbs (speciesdominance
and percentground space occupied).

» Dead-and-downwoody fuel (tons per
acre by size classes, average fuel
depth, and percent materialover 3
inches in diameter).

« Duff and litter (average depth and
percentground space occupied).

Although moderntechnology for assess-

ing expectedfire behavior is not sensitive

to all these variables, the information
helps make subjective judgments about
fire crowning and spotting and in calcu-
lating difficulty of control. This informa-
tion also allows linking fuel types to
ecotypeandto other resourcetypesto aid
in formulating land-management plans.

The form usedto collect informationfor
classifying a fuel-type island and
instructions for collecting the information
are shown in figure 2.

How Was Information
Collected?

Guided by the aerial photos and pre-
liminary fuel-type map, the surveyor
enteredthe type to be classified and
traveled a couple of hundredyards into
the type, observing the size, quantity, and
distribution of various plant species and
dead residues. Selectinga pointjudged
to be typical of the type, the surveyor
stopped and recorded observations,
estimates, and measurementson the
classificationform (fig. 2).

“Management Status” was indicated by
one of the following abbreviations: U,
undisturbed; PC, partial cut; C, clearcut;
or PCT, precommercial thin.

Iftimber had been cut or a culture activity
had taken place, the abbreviationwas
succeeded by a slash-status abbrevia-
tion: RS, red slash; OS, old slash; PB,
piled-and-burned; BB, broadcast-burned;
or SB, spot-burned.

For example, if the type had no obvious
cutting, the managementstatus would be
“undisturbed” (U). With a partial cutting
severalyears before and with no obvious
treatment, the managementstatus would
be “partial cutting, old slash” (PC-OS).

The form provides spaces for four inde-
pendent sampling locations. The number
of sampling locations per type in the pilot
test areawas determined as follows:

Sizes Samplelocations
Acres Number
lessthan 100 1
100-249 2
250-399 3
400 or more 4

When more than one sample was taken
in atype, sampling was widely spreadto
account for transitional differenceswithin
the type.

Where appropriate, data for multisam-
pledtypes were summed and averaged
to represent the type as a whole. One way
to estimate percentage of ground area
coveredisto use a photo series as a
comparative guide (Maxwelland Ward
1980).

Completedforms for several differentfuel
situationsin the pilot test area are shown
infigures 3, 4, and 5.



TOTAL FUEL INVENTORY TALLY SHEET

natp Estimator Area Identification
Management Status Ecotype or vegetation type:
_ Sample Summary
Lz:/(; ltem | 1 5 3 Z estimate
(Elevation)
Species dominance OBERVATION - Most abundant first, then secondary if present.
Crown density (%) ESTIMATE - Overstory crown space occupied - nearest 10 percent.
> |Av. stand ht. (ft) MEASURE - With Abney, several typical trees, avg. to nearest 10 feet.
% Av. crown ht. (ft.) MEASJRE - With Abney, same trees as above, avg. to nearest 5 feet.
c% Basal area ESTIMATE OR MEASJRE - With prism at least 5 plots and avg.
Av. stems/acre ESTIMATE - Count stems in estimated acre area.
Av. DBH MEASJRE - At least 5 trees and calculate the avg.
Sl?r??i% Snags ESTIMATE - QOUTit snags in estimated acre area.
Species dominance OBERVATION - Most .abundant first, then secondary if present.
> | Crown density (%) ESTIMATE - Understory crown space occupied - nearest 10 percent.
% Basal area ESTIMATE OR MEASURE - With prism a least 5 plots and avg.
E Av. stand ht. (ft.) - MEASJRE - With Abney, several typical trees, avg. to nearest 5 ft.
Crown height (ft.) MEASURE - WithI Abney, same tlrees as above,I avg. to nearelst 1 ft.
1 i i 1
Species dominance OBERVATION - Mogt abundant first, then secondary if present.
% Av. height (ft.) ESTIMATE - Judge relative to your height to nearest 1 ft.
= Crown density (%) ESTIMATE - Portion of total ground area covered by crowns, nearest 10
9 o | Species dominance OCBERVATION - llost aundant first, then secondary if preseiit.
gg Grnd. space occup. (%) |[ESTIMATE - Porlion of total ground area covered - nearest 10%.
0- ¥4 inch ESTIMATE - Using natural and activity photo series, make
% - 1 inch " comparative estimates of loading in each size class,
1 - 3inches " following instructions for this procedure in the Photo
€ | 3-9inches " Series publications.
g 9 - 20 inches " Since activity photo series do not include O to I -in
§ 20+ inches " material, estimate h to 1-in material axd use % of
-§ Av. depth " this amout for the O to %-in tonnage estimate.
= Percent ground " - Portion of total ground area covered-nearest 10 percent.
covered
Percent sound " - Kick various sizes of large material-nearest 10 percent.
o* 3 inches
-5 Av. depth (in.) ESIIMATE - Kidk through layer in several locations - average.
= ngr/greg(ti ground " - Portion of total ground area covered-nearest 10%%
i i i |

Figure 2.—Total fuel field-inventory form with
instructions on how to collect information.



TOTAL FUEL INVENTORY TALLY SHEET
Date 8/ / 7/ 76 Estimator R KA.N "/V\AX WEZL Area Identification QAL'OR E 42 -

Management Status CLEARCUT - BROAPAST BURN Ecotype or vegetation type_/7/A P WNOOP

] Sample Summary
Bio ltem T > 3 7 estimate
Level .
(Elevation) 2/00 200
Species dominance TANOAK TANCAK
Crown density (%) K0 80
> [Av. stand ht. (ft) 20 20
‘§ Av. crown ht. (ft.) S 5
S |Basal area —_ -
Av. stems/acre —_ —
Av. DBH =S e~
Stnag | Snecs O | 0
Species dominance TANOAK - MADROVE TANDAK - MADHONE
g | .Srown density (%) 30 30
g Basal area — —_—
S | v stand ht. (ft) (O 1O
Crown height (ft.) P =z
_ | Species dominance | TAMGAK-MADRONE TANGAK-IMADRON
S | Av. height (ft.) 5 5
a
Crown density (%) 20 20
%) ‘Species domi
2 = pecies dominance W@W
S = 1Grnd. space occup. (%) (O 10
0 - ¥4 inch 0.3 0.3
s - 1inch /.5 1.5
1- 3inches /.0 1.0
g 3- 9inches 4.0 4 i O
—g 9 - 20 inches o.0 80
2 | 20+ inches 12.0 12.0
g Av. depth 0.4 O 4
Percent sound 5 O
over 3 inches a)
« w5 | Av. depth (in.) 0.2 o2
S =
= | Percent ground
=- coveredg 5 O 50

Figure 3..—~Completed inventoryform for fuel-
type island 42.



TOTAL FUEL INVENTORY TALLY SHEET

pae B 19 716 Estimator KRAEMER ~ LOUR  area Identification . CAL=ORE. O
Management Status _ ZJA/CLT Ecotype or vegetation type_ MIXEL _CONIFER
‘ Sample Summary
LEL%I ltem 1 2 3 4 estimate
(Elevation)| 4700 4490 5000 4550 Z 700
‘Species dominance 5 = "/V ~ PF ‘SID 4= ’SP PF’W = Zy’;—_@fﬁk
Crown density (%) 40 =0 2o o, 58
> |Av. stand ht. (ft.) 73 98 85 60 79
é Av. crown ht. (ft.) =28 27 /7 4 22
S |'Basalarea 200 200 S0 EQ !/ 70
Av. stems/acre 23 4 7 25 V= 4 3
Av. DBH 40 28 24 /4 27
T - / Z = > 7
Species dominance PF-SP WF-NF JIc-WF - é;&%/ooq’%(,\/
g | Crown density (%) 30 25 = —_ 23
g Basal area 75 /| 30 25 — 77
S | Av. stand ht. (ft.) 38 49 45 - 4‘4
Crown height (ft.) 2 4 =2 - 3
_ | Species dominance | L/VE QAK | L/IVE QAK | L.OAK-CHINK | L.OAK-CHINK TILE FIR
2 [ Av. height (ft) (.0 | r0 3.0 4.5 24
Crown density (%) (O | 4—5 50 30 3 4
3 £ Species dominance | — J — — — -
o ™ Grnd. space occup. (**/) - | — — - -
0- ¥ inch /.5 /.0 /.5 [ /.3
Ya - 1inch ZO /4’ 2.0 /.5 /7
1- 3 inches /.8 /.7 [.7 2.0 /.8
S |3 9incnes 3.5 Z.5 Z.0 /.0 2.3
% 9 - 20 inches q o 5 Q 80 — 7 _;____
g 20+ inches 40 [2.0 6Q _ 73
§ Av. depth 0./ 0 / O.Z o6 05
Eoveneg " 65 &0 80 100 75
prs |20 | 20 | jo | 100 | 45
« g | A depth (in) o./ 0.2 /.2 /.0 0.6
i L 90 &0 80 100 | 83

Figure4.—Completed inventory form for fuel-
type island 60.



TOTAL FUEL INVENTORY TALLY SHEET

Date 8/20/ 76 Estimator /(17 AE/ME /7 Area ldentification aL'O?E 76
Management Status ﬂﬂ/m Ecotype or vegetation type DF 4=
Lg\i/% e | 1 2 Sample - . | zl;?r;n;;y
(Elevation) 5100 5400 5250
Species dominance PF-FP0 DOF-WF DPF-WF-AD
Crown density (%) 70 80 75
> |Av. stand ht. (it 100 /10 105
% [Av. crown ht. (ft) 42 37 27
& | Basal area 640 460 550
Av. stems/acre 66 65 (8 )
Av. DBH 42 35 39
Sea | snags 2 2 2
Species dominance — WFEF W
> | Crown density (%) _ /5 7.5
§ Basal area 7 —
£ [ av. stand it (ft.) — 25 25
Crown height (ft.) — 3 3
_ | Species dominance _ OKE. GRAPE ORE. GRAPE
g Av. height (ft.) _ 5 .5
Crown density (%) | — 5 | 2.5
§ 2 | Species dominance - - | _
LRI space occup. (%) - [ - | —
0- 4 inch 4 /. 9 /.9
Ye - 1inch =2.0 3.2 3./
1- 3inches =20 2.5 2.8
% 3- 9 inches 2.5 2.4 2.9
;2 9 - 20 inches /0. 4.0 7.0
§ 20+ inches 10. /0. /0.0
g Av. depth .3 .37 .S
e 45 90 925
over 3 nches. /5 /10 /1Z.5
o 5 [Av denth (in) /1.5 [ 4 /.45
Sl ot 0| o 95

"Figure 5.—Completed inventory form for fuel-
typeisland 76.



How Was Information
Displayed?

Informationfrom the average column of
the inventory form was usedto construct
a profile of the fuel conditions. Informa-
tion aboutthe vertical (height or depth)
and horizontal (crown cover or ground
cover) characteristics of the various fuel
componentswere plottedto constructa
profile of total fuel. Dead-and-down
woody fuel was graphed by size classes
to provide a detailed profile of this critical
fuel component. Informationabout
dominant species of the various live fuel
components, soundness of larger dead-
and-downwoody fuels, fuel homoge-
neity, and frequency of snags were
recorded in the blocks on the right side of
the form.

Completed profiles made from field data
infigures 3, 4, and 5, are shown infigures
6, 7, and 8.

How Can Information
Be Extended?

Classifying each type-island in an entire
planning area would be desirable, but
constraints of time and staff may not
permit such an extensive effort. All similar
types within the study area can be
grouped; then, a sample of each group
can be taken and each type within the
sample group can be classified. Aver-
ages of each information category can
then representthe group. For example, if
40 clearcuts are inthe area, 10 could be
sampled and the averages used for
classifying all 40. Field work for such an
inventory could usually be completed by
an experienced fuel-management
specialistin one field season. The time to
accomplish our work onthe pilot-testarea
was:

Delineationof fueltypes 2 person-weeks

Groundcheckof fuel 1 person-week
types

Inventory of fuel
complex

Displayof information

4 person-months

1person-month

How Can the Information
Be Used?

Fuel profiles providedthe data for fuel
appraisals (Part 2 of this series). The
fire-behavior values resulting from the
appraisals were then rated and usedto
produce a relatively high-resolutionfire-
behavior map. This map was basic infor-
mation used in calculating costs and
losses for managementoptions in land-
managementplanning (Part 3).

The profiles, complete with fuel appraisal

informationfor on-site fuel types inthe

managementunit, provide informationto

aid in day-to-day forest-management

actions, such as:

 Deploymentof forces for protection.

+ Dispatch of resourcesfor suppression.

* Setting priorities for fuel-treatment
areas.

» Determinationof potentialsfor fuel-
treatment.

+ Identificationof fuel backlogs.

* Smoke-managementreporting.

+ Evaluations of wildfire behavior and
damage assessments.

+ Determinationof potential energy in
residues.

* Relating ecotype to fuel types and
biomass.

+ Multidisciplinary considerations of
vegetation and residues in existing and
proposed project areas.



Draingage. CAL- OKRE

FOREST FUEL PROFILE ~ TwelNo.___ 42

P
AND APPRAISAL SUMMARY

Vegetative type ZAA/OAK
Management Status LD BB LEARAUT

Elevation 2100

Aspect
L] Assumptions: APPRAISAL SUMMARY
LIVING umptions:
Wind speed __MPH  Fine fuel moisture __percent
Model values: NFFL or NFDR fuel models for surf/vol. ratios,
moisture of extinction, density, heat of combustion, mineral contents,
and where appropriate, live fuel loading as a base for determining local loading.
250 ) -
230 Fire Behavior :
f;g Slope Flamelength  Perim. growth R/S R/C
170 (%) (feet) {chains/hr) (chains/hr) (rating)
150 38
Yo T [OVERSTORY 60
120 “4CROWN [SPACE 75
8 | I=lodcupiE >
5 100 QUALITATIVE INFORMATION
E gg SPECIES PREDOMINANCE
68 70 Overstory TANOAK —
S = 60 Understory TANOAK MADRONE
S= g Brush TANCAK AMADRONE
5 2 s Forbs BRAKENFERN  —
o o
al gg UNDERSTORY . RESIDUE SOUNDNESS
5] .| CROWN| SRACE Dead & down % sound >3
E o I A
w 25 IR, SIZE AND DENSITY
> 2
o LTI Overstory B.A. _
1 N ) Av. no. stems/ac. S
W UL Av. d.b.h. 57
12 / // Understory B.A. —
12 ATIVIAZ]
: /i
7
‘; OUNI Aaf\ QUANTITATIVEINFORMATION
0 VERED el Dead standing
10 130150 [ 701790
20 ] 40 | 60 | 80 | 100 Snag per acre
T 1T 1 0 12 2110 10+
[ 11 ~ O 0O O O
DEAD & DOWN
DEAD&DOWN] [ [ [ |
18 {11
16 Total tons/ac 258
1'4 (Ibs./sq./1t.)
T 12]_|%|GROUND AREA
2 1.0 k=T CDVERED > e /E.
g - Bo
= 8 0
g & /'
: 100 15 20 25
2 DUFFI& LITITE i
=8 %G 0} AREA Tons/acre
E‘E j <[CQVERE >
£ 5
6
HORIZONTAL CHARACTERISTICS LEGEND

PNW 4000-6

Figure 6.—Forest-fuel profile for fuel-type
island 42.

OVERSTORY V8 BRUSH =
UNDERSTORY XX GRASS & Foras [T

ALL OTHER




Drain%age CAL ~ORE
FOREST FUEL PROFILE Type No /&

AND APPRAISAL SUMMARY

Vegetative type r4=
Management Status LUNEUT

Elevation 250
Aspect
T APPRAISAL SUMMARY
LIVING Assumptions:
Wind speed ___MPH  Fine fuel moisture_____percent
Mode! values: NFFL or NFDR tuel models for surf/vol. ratios,
moisture of extinction, density, heat ol combustion, mineral contents,
and where appropriate, live fuel loading as a base for determining local ioading.
328 Fire Behavior :
210 Slope Flame length  Perim. growth R/S R/C
133 (%) (feet) (chains/hr)  (chains/hr) (rating)
150 38 -
140 )
130 OVERSTORY | 60
126 Y4CROWN ISPACE 75
8 okrlotcupien
5 100 ”/ /77” A QUALITATIVE INFORMATION
a zg W SPECIES PREDOMINANCE
I 1 HAY Overstory %‘ﬂ_
Lcp N/ Understory WE
< = VAKX Brush ORE. GRAPE —
r3 /) / Forbs R
°* o OUNDNESS '
2 I TUNDERSTORY _ RESIDUESOU 125
g 3; ol CROWN| SRACE Dead & down % sound >3 JL -7
0CGCUPIED >
2 % SIZE AND DENSITY
fg N Overstory B.A. _5£0_
o Av. no. stems/ac. __ 66
Av. d.b.h. 3?
14 3
12 INIBARUSH Understory B.A. I
10 % GROUND SPACE
8 N{ CQVHRED >
5 RN FORES & GRASS
‘ N7/ GROUND ARC QUANTITATIVE INFORMATION
o B CQVERED Dead standing
10 [ 30501 701 90
70 ] 40 | 60 | 80 ] 100 Snag per acre
T 1111 0 12 210 10+
1 T oz 0 o0
DEAD & DOWN
DEAD&DOWN| [ [ [ |
18 [T |
1'6 Total tons/ac £ 4. 4
ia (Ibs./sq./ft.)
% 12| |%|GROUND AREA
£ 5l =1 COVERED JURY FER L : 010
s " 9-20 2.0
c 8
g 39 :
s 13 B8
Va-1Rv .
2 ov 7]
? ~ 10 15 20
|
2 p
» Tons/acr
g_‘:‘:j 3 acre
8 4
= £
)
6
HORIZONTAL CHARACTERISTICS LEGEND
OVERSTORY (/A BRUSH ==
UNDERSTORY GRass & Foras ([T
PNW 4000-6 ALL OTHER

Figure 7.—Forest-fuel profile for fuel-type
island 60.
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FOREST FUEL PROFILE Type
AND APPRAISAL SUMMARY

Vegetative type MIXED CONIFER

Management Status
Elevation 7 [8)
Aspect _ /\/W’M’NE :
[ 11
LIVING Assumptions: APPRAISAL SUMMARY
Wind speed____MPH  Fine fuel moisture _____percent
Modet values: NFFL or NFDR fuel models for surf/vol. ratios,
moisture of extinction, density, heat of combustion, mineral contents,
and where appropriate, live fuel loading as a base for determining local loading.
250 ) .
230 Fire Behavior :
f;g Slope Flame length  Perim. growth R/S R/C
170 (%) (feet) (chains/hr) (chains/hr) (rating)
150 38
1 I [OVERSTORY 60
w120 74CROVYN [SPACE 75
O 110ls OCCUPIED >
',Z, 100 - QUALITATIVE INFORMATION
o 9
SPECIES PREDOMINANCE
w
5 5 LY oE _WFE
Q2 7 Overstory
- . Understory _DF WE
<E T, Brush _ /KA FIA
5-:%’45 NI Forbs - =
3 % v RESIDUE SOUNDNESS
'g 3(5) ACE Dead & down % sound >3"” __4i
o Wi >
g zg U SIZE AND DENSITY
18 N Overstory B.A. _170
1 Av. no. stems/ac.
by Av.d.b.h. 27
12 USH Understory B.A. _77
10 GROWND SPACE
s VERED >
N
6 RES & GRASY
g ND AREA QUANTITATIVE INFORMATION
o ED Dead standing
10 2I0 304050 =5 70 80901 5 Snag per acre
[ [ 0 12 210 10+
(1] 0o o0
DEAD & DOWN
DEAD&DOWN][ [ [ | |
18 LT
1.6 Total tons/ac
1'4 (Ibs./sq./it.)
© 4] _1%[GROUND ARE
£ 1.0 |1 COVERED > 20+ D.
£ " 9-20 5.
-.%_ ~2 3-9 2.
a 1-3
ol ¥ Ya-1 §iei A
(2) % o-v ESE 4 é
1 100 345 1|o 15 20
= 2 2 |%|GROUND AREA Tons/acre
2% 3[<cdveReb >
a= 4
£ 5
6
HORIZONTAL CHARACTERISTICS LEGEND
OVERSTORY W BRUSH %
UNDERSTORY R
PNW 4000-6 ALL OTHER [:t:%s

Figure 8.—Forest-fuel profile for fuel-type
island 76.



Metric Conversion

Change

Acres
Chains
Feet
Inches
Miles
Squarefeet
Tons
Yards

12

To

hectares
meters
meters
centimeters
kilometers
square meters
metrictons
meters

Multiplyby:

0.4047
20.12
0.3048
2.54
1.609
0.0929
0.90718
0.9144
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This reportdescribes away to collect and classify the total fuel complex

within a planning area. The informationcan be used as input for appraising and
rating probable fire behavior and calculating expected costs and lossesfrom
various land uses and managementalternatives, reported separately as Part 2
and Part 3 of this series. This total package can be used locally for fire
managementand as inputto the land-managementplanning process.
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