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Table 2. EI/I'/rollmelltal cOllditiolls /lsed to make fire bellal·ior predictiolls
IIsillg TSTMDL program for custom cllaparral and FBPS fllel models.

Environmental variable Low (Wildfire) Moderate (Rx fIre)
Dead 1 hr moisture content (%) 2 8
Dead 10 hr moisture content (%) 4 9
Dead 100 hr moisture content ('Yo) 5 11
Live herbaceous moisture content (%) 90 150
Live woody moisture content (%) 70 110
Slone (%) 50 50
Midflame wind sneed (mph) 10 10

A
~Chaparral Fuel Modeling
Workshop wa~. held at the

iverside Forest Fire
Laboratory March 11-12, 1997. This
workshop was'a follow-up to the
workshop held last April in Missoula,
Montana. Both workshops were
conducted under the auspices of the
Fire Modeling Institute (FMI). Dr. Jim
Brown (Forest Service Research,
retired) proposed the FMI idea as a
mechanism to bring fire modeling
researchers together with fire
management personnel to solve
problems using current fire-related
models. More infom1ation about FMI
is available from Wa)"11e Cook, national
technology transfer specialist, at the
Missoula InteD110untain Fire Sciences
Laboratory.

The Chaparral Fuel Modeling
Workshop was designed to:

Reacquaint jire and filels specialists
in southern California with filel
modeling concepts as described in
Burgan (1987) and with the
TSTMDL program developed by
Burgan and Rothermel (J 984).

To develop custom filel models to
describe chaparraljilels thatproduce
expected fire behavior.

The workshop was led by David Weise
and Jon Regelbrugge of the Riverside
Fire Lab; and Jack Cohen of the
Intem10untain Fire Sciences Lab. Fire
and fuels specialists from the Angeles,
Cleveland, Los Padres, and San
BernardinoNational Forests, California
Department of Forestry and Fire
Protection, and Los Angeles County
Fire Department participated in the
session. The workshop consisted ofan
introduction to the Rothermel fire
spread model, development and fine
tuning of custom fuel models, and a
"live fire" exercise in which a large

fuel bed of chamise was burned in the
Riverside Fire Lab's new Bum Building.
The exercise required the participants to
estimate fuel bed characteristics such as
fuel depth and percentage of dead
material as well as estimate rate of
spread and flame length.

Preliminary custom models were
developed for four chaparral fuel types:
manzanita/scrub oak, north slope
ceanothus, chamise-dominated, and
sagebrush/buckwheat (coastal sage
scrub). Two chamise-dominated fuel
models were developed (Table 1, page
5). These fuel models were developed
using fuels inforn1ation collected from a
variety of studies (Conard and
Regelbrugge 1994), expert judgment
provided by workshop participants, and
adjustment of fuel model parameters to
produce fire behavior predictions that
seemed real istic to the workshop
participants. These models need to be
tested by comparing observed fire
behaviorto predicted fire behavior under
a range of enviromnental conditions.
The testing can be used to further refine
the fuel models if needed. Remember
that these models and others are only
intended to provide objective predictions
that can be used as an aid in the decision
making process.

It was the general consensus of the
workshop participants that FBPS fuel
model 4 (Albini 1976) generally over
predicts rate of spread in chaparral.
Rate of spread predictions produced by
the new custom models are compared
with standard fuel models 4, 5, and 7 for

two sets of enviromnental conditions
(Table 2). These sets may represent
prescribed burning (or moderate fuel
moisture) and wildfire (or low fuel
moisture) conditions. The high rates
of spread and long flame lengths
produced by FBPS model 4 relative to
the other fuel models are evident (Figure
1). This is due in part to the large
loading of dead 1 hr fuels in FBPS
model 4; this loading is higher than any
observed so far in our chaparral fuel
inventory work. The custom chaparral
models produced significantly lower
spread rates than FBPS model 4. At
moderate fuel moisture conditions,
FBPS modelS produced similar spread
rates, but lower flame lengths than the
chaparral models. At the low fuel
moisture conditions, the chaparral
models typicallyproduced lowerspread
rates than either FBPS 4, 5, or 7.

The efforts expended by the Chaparral
Fuel Modeling Workshop participants
at Riverside and Missoula appear to
have yielded a working set of fuel
models for chaparral fire and fuel
managers to use. These models must
be field tested before they can be used
with some confidence.

A computer file of the infom1ation
shown in Table 1 can be downloaded
from the Riverside Fire Lab home
page athttp://www.rf1.pswfs.gov. The
custom fuel models can be used with
BEHAVE and FARSITE. The
TSTMDL program assigns wind
reduction factors to each custom

Continued next page
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Model Model Fuel loadings by size class Depl1J Hem Extinction Surface area to volume
Number Name (Ions/acre) contlln\ moisture ratios (cr, 11ft)

D~d D~d Dc.1d Live Live Dead I Live Live
Ih' 10'" IOOhr h'''' wood h' h,rn w l-o

\, M,mzanila 3.00 4.50 1.05 1.45 .'i.OD J,OO 9,211 \5 ]50 l500 250 W
\5 Chan\isc I 2.00 3.00 1.00 0.50 2.00 3.00 10,000 13 640 2,200 640 E\6 Ccanolhu5 2.25 4.80 LSD 3.00 un 6.00 3,000 \5 500 [jQlJ 500
\1 Chamisc 2 1.30 1.00 l.OIl 2.00 2.00 ~.on a.DnO 20 640 2 lOa 640 E\8 Sagebrush! 5.50 0.80 0.10 0.75 2.50 3.00 9,200 25 640 I,SO[J 640 t'-

Buckwheat ~ O'J
FBPS of Chaparral 5.Ul 4.01 2.01 0.00 5.00 6.00 8.000 20 2,000 190 1,500 [QO'J[6 n
FBPS .5 Brush (2 n I.UO 0.50 (l.Ull UJlO 2.00 2.00 8.l)lIO 20 1,000 \90 !.SOU 0)"';
FBPS 7 Southern LlJ un 1.50 0.00 0.37 2.50 8,000 40 1,750 \90 1,550 s::

rou h

Figflre 1. Rate of spread (ROS) alld flame length (FL) pref/iclioliS from TSTMDL for
custom c!Jl1jJnrral nlld FBPS fuet mallets for low alld moderate fllel mosi/llre
conditiO/IS. solid circles are ROS predictiollS, empty circles are FL pref/ictioIlS.

Tuble 1. S/l11l11lf1ry oj prelil1ltJlllry CU~·tOIll

COlltillued fr011l page 4
model. The wind reduction factor IS

used when adjusting wind velocity at20
feet above the vegetation to a midflame
wind speed. We reconmlend Rothemlel
(1983) to detemline appropriate wind
reduction factors. The wind reduction
factors in the downloadable file have
been modified to conform with
Rothennel (1983).

Observations and comments about the
fuel models filel models developed at
this workshop can be sent via DG to:
David (d.weise:S27L05A) or Jon
(j.regelbrugge:S27L05A; or to dweise/
pswJjl@fsfed.us. Any feedback will
be shared with tlleworkshop participants
and posted on the home page if of
general interest.

DAVID WEISE
Riverside Fire Lab

Low moisture content
500,-----------,50

c}wpflrrul nlld FBPS Juel mDdel puruJlleters
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