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Many urban people are moving to
rural areas for temporary or perma-
nent residency. The cover indicates
what can happen if fire prevention is
nol effective. Qur lead article ex-
plains one type of cooperative effort
in reaching an increasing rural
population,

prevent forest fires!
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Central Oregon Fire

Prevention Cooperative

John Jackson

Cooperation between all govern-
ment agencies is essential for an ef-
fective wildland fire prevention pro-
gram. In Oregon, a model for this
type of needed cooperation can be
seen in the Central Oregon Fire Pre-
vention Cooperative.

First Meeting

In November 1977, prevention
personnel from the central Oregon
area, Oregon State Forestry Depart-
ment, met with staff personne! from
the State Forester’s office in Salem
and the USDA Forest Service’s Re-
gional Office in Portland. At that
meeting an interagency fire preven-
tion cooperative was established.
Membership included State Forestry
Department, Forest Service, USDI
Bureau of Land Management, and
city and rural fire department per-
sonnel. The first action of this group
was to attend the Advanced Fire Pre-
vention Course in Marana, Arizona,
in January 1978.

“Kick off”’ Project

During the course of the Marana
sesston, the members of the Team
established June 1978 as a target
date to have a cooperative effort in
motion. )

One of the early problems that
surfaced was a general confusion on

John Jackson is prevention, safety,
and training assistant, Oregon State
Department of Forestry, Prineville,
Oregon

the part of the public regarding fire
protection boundaries, conflicting
regulations, agency overlap, etc. The
team felt that this confusion ham-
pered the average citizen’s ability to
contact the responstble area agency,
and fostered some negative attitudes
in general regarding fire prevention.

The team members also felt that a
“kick-off” project was needed to pull
the interagency concept together. The
featured “tab”, Central Oregon Fire
Protection Information (Pages 4, 5,
and 6) was the project chosen to meet
these two needs. It was funded
through a grant from State and Pri-
vate Forestry of the Forest Service's
Regional office in Portland.

Goal

The intent of this cooperative effort
1s to focus the combined prevention
assets of all of the agencies into a
year-round public information and
education program cencentrating on
the high risk problems that occur
within each season of the year. This
means, in the Northwest, concen-
trating wintertime efforts toward the
problems encountered by urban/
structural/rural members. With this
approach we hope to make the ac-
tivities of the group truly year-round
and truly interagency.

Prerequisite For Success

A prerequisite for this type of op-
eration to work is an upper level
management committment by each of
the agencies involved for man-hours

and, at least until it gets off the
ground, in-kind services to support
the organization. We feel fortunate
that we have had strong support in
this regard.

Future Projects

In the spring of 1979, we will ini-
tiate an interagency team teaching
effort in the public schools to stem
the increasing number of children-
caused fires in the area.

At the present time, central Ore-
gon is seeing an extensive urban ex-

pansion into wildland areas. The
“recreational subdivision”, with its
unigue hazard-risk situation, is a

somewhat new protection problem to
this part of the State. We are initiat-
ing a pilot program in the spring,
with one subdivision, te develop
aesthetically acceptable ways of
dealing with fuels management.

Looking ahead, we hope to make
better use of news media opportuni-
ties to “get the word out” to the pub-
lic. With the fairly rapid population
increase in the area from sutside the
State, this is going to be an ongoing
need,

We feel that the co-op is really just
getting started, but that we will soon
have a framework established 1o han-
dle new problems as they surface and
carry new programs as they are de-
veloped 1o meet these new needs.

Continued on next page

FALL 1978 3




Keep this insert for accurate fire preventicn information.

Central Oregon Fire

Protection Information

Published by the Cantral Oregen Fire Pravention Cooperative

Recant population growth in Central Oregon has made it necessary for
ofl fire service ogencies to plate increared emphaosis on fire prevention
and suppression. A critical part of this effort includes providing for an
increased public owarensss of the situation. This publication is
designed to provide os much information as possible on fire protection
district boundarias, various regulotions that apply within the ditferent
districts and general information on land ownership available for

recreotion achivities.

The goal of me Centrol Oregon Fire Prevention
Coop i3 % develop o strong fire prevennion
progrom for Centrol Qragon by combining the
peavention o1 of all of the firs mrvice agencies.

Tha Pravention Coop is mads up of alt fire srvice
ogencial in Crook, Dewhurer ond Jafferson Coun.
ties. An Executive Committes, made wp of ome
reprusantative from soch of the wildland Kry agen-
cier ond o reprasantative of the cry ond rural
dapartment, workt with the day 1o day coeordina-
non af lire prevantion activiter ond  wpecial

In odditien, an Advisory Committes from soch
county i+ being formed fo provide o com-
musications link betwesn the public and m™is
prevention sffort, The Advisary Committes will be
tomprised of representgtives of many of the
#conomic and governmenigl groups ol the -
caunty area. It you hove ony ideas you el would
be of vaive, pleow context your local lire chief, or
local fire prevennion coordinator trom any of the
tellaming ogenciss, Deichytes Mationat Fors,
Ochoco Motonal Forest, Cregon Stor Forwitry,
Bursay of Lond Management.

prajects weh @3 this publicanan,

State Forestry

Department:
Thit arganization it chorged with protec-

Reporting Fires & Burning Permit Issuance

tion aldlbouu “i’:nd: not otherwie United States Bureav of Land ley & Rural Fire
o N r agency. A a resyl .
are ore aracs o1 sveton <1 srerat Forest Service: Monagement: Departments:

of the ryral deportments where forest
lands ars invelved. In thes cosr of
ovacop the surols promct the wtructure
and related agricultural lands white the
Stare Forestey protects the forest lands
during the designoied fire wowon (ror-
matly May through October). During the
rest of the year, home awners in grees
ouhide of ity and rural Fire protechion
districts hove auenhally no fira protec-
tion coverage tor their homes

The Forwst Servica conduchs all land
manogement activities om U.5.F.5, londs.
Local Ranger District officer hove infor-
marhon gvoiloble an these odivities. Ses
map on following pages for identifica-
hon of Deschutes and Ochoca Natonal
Foreit Landy

The BLM it responsible tor oll monage-
frent octivities gn BLM Junds. Fire promc-
hon on wome 3LM landi is provided by
other ogencies. An sagmple of Mis may
bt tewns in Me LaPing oreo whars protec-
Kon v provided by the Stete Forsstey,
Orhat modogement octivities ore sHlk
congucred By the BLM. Ses map on
{ollowing pages.

Steuctural and rural Fires should be
reported to gppropricte fire
deparimentt on o year-reund bosis (ses
maps on follawing poges), Regulatiom
moy vory berween fire dighict. Comoet
your locgl city ar rerol deportmem for
details.

Wildland Fire Information Summary:

ional Forest:
Ove%on State Forestry OCNO;: NU"“‘-"'“’ . REPORT FORES IREL — 825211, Bureaw of Land
epariments: rest: Bend. For recarded fire weathar, in. Management

Wast Central District-Prinaville & Sitvers
Walkes Range FPA-Gitchrist

1. REPORT FIRES TO:
447.5838 Prineville
5492731 Siveert
4332450 Gilchrin \
For informanan call the obore
rumbsrt during normal working
hours.
. Burning permits may be obtained by
calling one of the obove numbers —
e mop on following poget 1o deter:

~

mine which ane to call, inspaction of

burning ute raquired prior fo permet
baing iuved,

2. Waolker Range FPA functions as o dis-
trict of the State Forestry Dept. in
maters dealing with lre control,

1. REPORT FOREST FIRES — 447-6845,
Prineville. For recorded hirw weother
and industrial fire precoutionary closs
whadiies, coll 447-3383, Prinevills.
For gthar informotion  (recredation,
hunting, ®ic.) durting regularly
wheduied working hourt, coll:
Supervisor's OMice 447-8247
Big Summit RO, 447-1843
Pavling R.D.  447-3181
Pringvilie R.D. 447.1825
Segw Mountoin R.D. 373.7292
Crocked River NG, 447.4120

2. Comptira permits are not required.

3. Woodtutiers ond pols cuttert ore
requirsd 1o obitain parmin fram one of
the oHices listed above,

dusiricl lire precoutions class and

tecreatignal intormation, coll  389-

3357, Bend.

For othet informatien call:

3824922 Band

433724 Crescent

3497111 Sivten

Campfirs pssmily ore not required.

The Deschutes Mational Foren dowt

not e burning permits for ron-

Mational Foeant land with the excap-

tion of thola private londs in the

Matolivse.Camp Sherman area which

ar iued by the Sitters Ranger

Oistrict.

4. Woadcuteri are required '™ oblgin
woodouthng paemets lrom one of the
otfices e bumlow:

Bend and Fort Rock Ronger Dutricn
3rd and Revers .. Bend

Crascon! Ranger Siotion, Crascent
Siiters Ronger Siation, Sisters.

Ll

Pringwilie District;

1. REPORT FIRES TO: 4478447,
Prineville, For recorded infprmation’
an weather and turremt fire com-
dinon. colf 234-2324, Priravilhe,

For other informonon colt 447-4114,
Prinaville.

7. BLM does not iause burming permits for
ran public lands with the exteption of
thote private londs in the Powling-
Snow Mountain area receiving BLM
fire protection,

. Camp-fire parmits are not required on
BLM landh. )

4, Wondeutters ars requirsd 10 obiain
waodtutting parmity from the
Pringwile District office. Me permity
are isued betesen June | ond Oc-
tober 31,

[

v

-
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RURAL FIRE
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The Concept of “Spatial Risk” and
its Application to Fire Prevention

Clint Phillips and Brad Nickey

Fires caused by people have long
been a concern of wildland fire pro-
tection agencies. Agency managers
need a2 method of planning and
evaluating fire prevention programs
to deal effectively with this ignition
source. Managers need to know:

1. Where and in what numbers are
human-caused fires expected to
occur in the future?

2. How do these fires relate to the
resource values protected?

3. What human activity is ex-
pected to cause those fires?

4. What are the estimated effects
of fire prevention in changing
those expectations?

Analytical Concept

An analytical concept, spatial risk,
that may help answer the zbove
questions, has been borrowed from
other applications. Spatial risk is a
measure of the probability of
something—in this case a wildfire (or
wildfires)—~occurring on a designated
area of land during a specific time
period.

An alternate concept can be used:
“expected fire occurrence.” It is a
measure of the average occurrence of
a wildfire {or wildfires) on a desig-
nated area of land during a specific

Clint Phillips is Assistant Chief of
Fire Protection, Sacramento, Calif.

Brad Nickey is a research scientist at
the Riverside Forest Fire Laboratory,
Pacific Southwest Forest and Range
Experiment Station, located at River-

side, Calif.

time period. It is mathematically re-
lated to spatial risk and is derived
from the same data. In this article the
terms “expected incidence” and “av-
erage incidence” will be used inter-
changeably, although the terms are
technically somewhat different.

Principle of Using Spatial Risk

Here is the general principle ap-
plying spatial risk to wildland fire
prevention programs. Let us suppose
that one or more wildfires caused by
people start within a specific area of
land having a particular set of en-
vironmental characteristics that are
significant to the starting of those
fires. Then, wherever else that same
set of environmental characteristics
exists, the same number of wildfires
of this kind should logically occur in
the future.

If the same number of fires does
not actually occur in the other loca-
tions, then the reason for the differ-
ence may be attributed to fire pre-
vention effort or to unknown factors.
The trick, of course, is to eliminate
as much as possible all the “unknown
factors™ so that the difference in fire
incidence can be attributed wholly to
fire prevention.

Development of Spatial Risk

Step I: Spatial risk requires
gathering data on the number of
human-caused wildfires for specific
planning units and periods of time.
The planning unit can be any shape
or size. The period of time is also ar-
bitrary. Where the concept is being

tested cooperatively in San Bernar-
dino County,* Calif., by both the
Forest Service and the California De-
partment of Forestry, the “planning
unit” is a legal section or a quarter-
section; the “period of time” is the
most recent 5 years.

Step 2: For each planning unit,
data are also gathered about those
environmental factors that are known
or are suspected to have a strong re-
lationship to fire incidence, e.g.,
different standards of roads and
trails, population densities and dis-
tribution, campgrounds, railroads,
powerlines, fuel models, streams, etc.

Step 3: The data are run through a
procedure of complex multivariate
analysis. This process uses a com-
puter program called THAID, which
is a recent offspring of AID
(Automatic Interaction Detection) de-
veloped by the Institute of Social Re-
search, University of Michigan.
THAID was developed to assist
analysts in their search for an appro-
priate model to explain the most sig-
nificant characteristics of the
phenomena they are investigating. In
our case the procedure provides an
explanatory model consisting of those
environmental factors {and their in-
teractions}) that best explain the level
of fire occurrence within the planning
unit.

Step 4: The next step of analysis
uses the explanatory model de-
veloped in Step 3 to determine the
expected future fire incidence of
other planning units, based upon the
specific environmental factors as-

Continued on next page
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“SPATIAL RISK"
From page 7

sociated with the units. For example,
let us assume that the explanatory
model finds legal sections having
certain measures of environmeuntal
factors B, E. S. and T and also hav-
ing a history of 4.5 human-caused
fires per year. on the average. We
should expect in the future the same
annual incidence of 4.5 fires. on the
average, in all other legal sections
having an equal measure of environ-
mental factors B, E, S, and T.

Step 5: The final step in the proe-

ess is to prepare PLAID maps that
display the expected future fire inci-
dence for all sections. (PLAID is an
acronym for Projected Location After
Inventory Decomposition. It de-
scribes the overlay maps that visually
display spatial risk. The “Inventory
Decomposition™ refers to the analyt-
ical procedure used to derive the
explanatory model in Step 3.)
Expected fire incidence is grouped
into five or six broad classes of an-
nual incidence per section, such as
0-.5, .6-1.0, 1.1-2.0, and 2.1-4.0
fires per year, etc. Each class is rep-
resented on the map by some kind of

symbol, such as vertical lines, hori.
zontal lines, cross-hatching, ete. {fig.
1). Each section is given the symhol
that represents the class of expected
fire incidence it fits. The final prod-
uct is a map from which it is re)a.
tively easy to note different levels of
expected fire incidence. With the
sections presenting a varying pattern
of horizontal lines, vertical lines,
diagonal lines, etc., the map has 3
“plaid” appearance, just co-inci-
dental to the acronym!

Continued on page 19

R K EXPECTED NO. FIRES/YEAR
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Figure 1.—PLAID map of expected children-caused fires in Battalions 2 and 3, San Bernardino Ranger Unit, California

Department of Forestry,
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An Approach To Hazard
Classification

R. Gordon Schmidt

Over the years numerous systems
have been developed for estimating
fire danger and assessing the re-
sources necessary for adequate fire
protection. Development over the last
half centry included:
® In 1914, one of the first attempts 1o
classify fuels was undertaken for
California forest cover types. This
system assigned numerical values of
100 to grass, 23 to brush, and 11 to
timber in an attempt to assess the
acres burned per hour in each of
these cover types (Dubois 1914).
® In 1929, a relative hazard rating
was developed for northern California
cover types based on rate of area
spread. This effort coupled actual
fire behavior and fuel conditions to-
gether to yield estimated hazard val-
ues (Show and Kotok 1929),
® In 1936, the adjective rating sys-
tem for the Northern Region was pro-
duced. Four adjectives—low, moder-
ate, high, and extreme—were used to
rate fuel beds for “resistance to con-
trol” and “rate of spread.” Areas
were rated on weather conditions of
the average-worst day. The rules for
establishing adjective ratings were
based largely on the fuel appraiser’s
past experience. This was the first
attempt to lock solely at fuels without
regard to cover type. The system
gained national acceptance and is
currently still in use in all Regions io
one degree or another (Hornby 1936).
® With the advent of the National

Gordon Schmidt is fire management
officer on the Columbia Gorge Ranger
Distriet, Mi. Hood National Forest,

Portland, Ore.

Fire Danger Rating System (NFDRS)
came the fuel modeling approach to
classifying fuels. The fuel modeling
approach established the numerical
data necessary to describe the fuel
complex used in solving Rothermel’s
mathematical model for determining
fire spread (Rothermel 1972). This
approach was applied to large areas
for the purposes of estimating fire
danger in protection units.

In general, these systems are
based largely on subjective estimates
of the fuel conditions for the area.

While these approaches attempted
to integrate fuel, weather, and topog-
raphy they did so subjectively, ex-
cept for the NFDRS. No svstem has
been developed 1o specifically aid the
fuel manager in planning.

The Concept

A long list of fire physics re-
searchers have developed portions of
an integrated approach to determin-
ing fire behavior. Rothermel {1972)
developed the most current model for
predicting fire spread. Rothermel's
mode! is the basis for most of our
current fire management tools, such
as the NFDRS (Deeming et al 1972)
and the fire behavior nomograms (Al-

bini 1976}.

The integrator of the three fire be-
havior influences—fuel, weather,
and topography—is the fire itself.
The fire determines what part each
fire behavior factor plays in the be-
havior of the fire. :

The integrated approach requires
description of the three fire behavior
influences—fuel, weather, and to-
pography. Fuel can be described
through an inventory. Weather ele-
ments can be defined at a fixed plan-
ning level, such as the 90th percen-
tile, using weather records. Topo-
graphic influences can be determined
from topographic maps or actual
measurements.

As an example of this approach,
consider the first photo (fig. 1) in the
Photo Series for Quantifying Forest
Residues in the Coastal Douglas
Fir-Hemlock Type (Maxwell and
Ward 1976). The fuel data necessary
for solving Rothermel’s spread model
are shown in table 1.

Consider this fuel complex to be in
the Bull Run Watershed on the Mt.
Hood National Forest in Oregon.

Our planning level for weather is

Continued on next page

Table 1
Fuel Data
Timelag Surface Area-To- Loading

Class Volume Ratio (1/ft) (Tons/acre)

1 hour 1500 0.20

10 hour 109 2.00

100 hour 30 1.50

1000 hour 8 3.60

Fuel Bed Depth: 0.2 feet
FALL 1978 9
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Figure 1—Douglas-fir, Size Class: 4, Clearcut.

AN APPROACH
From page 9

the 97th percentile level. That is that
level below which 97 percent of the
weather values were less severe.
These weather data are shown in
table 2. Fuel moistures are listed
here as they are a direct reflection of
weather.

For purposes of the example we

will place the fuel complex on a 47
percent slope.

Once the data have been defined,
they can be integrated using Rother-
mel’s spread model. The model is
much too “bulky” to solve by hand.
Several different computer programs
are available to integrate the data.
The AFFIRMS program has a link
called “firecasting” that can be used.
Also, the TI-59 calculator can be
used with a preprogrammed chip for
the spread model.

Tahble 2
Weather Data

1-hour fuel moisture
10-hour fuel moisture
100-hour fuel moisture
1,000-hour fuel moisture
Midflame wind speed

10 FIRE MANAGEMENT NOTES

The output from the model consists
of several parameters, one of which is
Byram’s (1939) fireline intensity.
Fireline intensity iz the heat energy
release rate per linear foot of flaming
fire, expressed in Btu/foot/second.

The data in our example produced
a fireline intensity of 1.9 Buw/fi/sec
and a forward rate of spread of 1.1
feet per minute.

Many researchers have correlated
fire control problems with Byram's
intensity. With this large body of re-
search available, interpretations of
Byram’s intensity are simple and rel-
atively accurate. For example, a
Byram’s intensity level of less than
100 Btu/lt/sec indicates a fire that is
easily controlled by direct attack with
hand tools. Intensities of 100-500
Btu/ft/sec require somewhat more




sophisticated control methods such as
bulldozers and aerial retardant. Fires
producing more than 500 Btu/ft/sec
are on the verge of uncontrellability
(USDA Forest Service 1978).

Using these three general
categories, and site-specific infor-
mation on fuel, weather, and topog-
raphy, sites can be classified based
on their potential fire contrellability.
These three broad categories are
called Hazard Levels (table 3).

Our example is clearly classified at

Hazard Level L.

Limitations

The Bull Run Watershed on the
Mt. Hoed National Forest is currently
classified in this manner. Some uses
of the analysis are:

1. Identification of unacceptable
fuel complexes that can cause
problems should a fire occur
(Hazard Level 1II).

2. Establishment of priority for fuel
treatment. The highest Hazard
Level is treated first.

3. Certification of fuel treatment
objective attatnment. As an

example, a clearcut is treated to
Hazard Level I.

4, Commenality in communications
concerning fuel hazards. The
Photo Series for Quantifying
Forest Residues in the Coastal
Douglas Fir-Hemlock Type
{(Maxwell and Ward 1976) has
been appraised with this system,
which gives photographs of the
Hazard Levels (Schmidt 1978).

5. Use of site specific data in other

* areas of resource management
such as wildlife habitat.

All the limitations and assump-
tions incorporated in Rothermel's
spread model (1972) exhibit them-
selves in this system; they are:

1. Fuel uniformity, both vertical
and horizontal, is assumed. This
assumption is largely violated in
natural fuels, but Rothermel’s
(1978) concept for appraising
nonuniform fuels will aid in
overcoming this limitation.

2,Steady-state  combustion

Table 3
Hazard Levels

Level

Byram's Intensities

Controllabllity

| 100 Btu/ft/sec

] 100-500 Btu/ft/sec

m ) 500+ Btu/ft/sec

Direct attack by hand
Bulldozers, aerial
retardants
Uncontrollable

occurs—little or no fluctuation
in fire intensity occurs.

3. Erratic fire behavior is not con-
sidered within the model. Long-
range spotting, fire whirls, and
crowning are outside the scope
of the model and are not pre-
dicted by it. Seme inferences in
relation to the probability of
these events occuring may be
made from Rothermel’s model
output (USDA Forest Service
1978).

Other limitations include:

1.The system is best used as a
comparative tool to weigh one
area against another. The pre-
dicted level of Byram’s intensity
may not accurately represent the
actual intensity if the area
bums.

2.This system is not designed to
be a real-time fire behavior sys-
tem. If a fire occurs on an area,
a Fire Behavior Officer is neces-
sary and this system is of little
use.

Research needed to help make this
system more accurate includes de-
termining the level of fuel inventory
intensity necessary and further work
on cotrelating Byram’s intensity with
the resistance to control element of
Hornby's system.

Conclusion

It appears as though the objective
Hazard Level approach to classifying
fuels is applicable nationwide. This
system could offer a logical replace-
ment for Hornby's adjective rating
system.
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Determining Arrival

Times of Fire Resources

By Computer

Romain M. Mees and Ira B. Pearman

Portable computer terminals con-
nected to a central computer are now
widely used by many land manage-
ment agencies. In California, the fire
management staff of the Cleveland
National Forest is using an interac-
tive terminal and a computer program
called TRAVEL to determine travel
times for both air and ground sup-
pression forces lo selected locations
within existing initial attack response
areas.

In determining preplanned re-
sponse areas, travel time by fire sup-
pression resources dispatched to a
fire, topography, past fire frequency
and size, and current fuel conditions
are frequently used. The size and
shape of these areas depend heavily
on the initial attack time required.to
travel to the far corners of each re-
sponse area.

Arrival times provided by the
TRAVEL program can be used to re-
define the size and shape of existing
response areas and the order in
which suppression forces are dis-
patched within each area.

TRAVEL Program

Two data files, describing the road

Romain Mees is operations research
analyst, Fire Management Planning
and Economics Research Work Unit,
Pacific Southwest Forest and Range
Experiment Station, stationed at

Riverside, Calif.

Ira Pearman is forest dispatcher,
Cleveland National Forest, San
Diego, Calif.
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system used by the planning unit and
the suppression resources available,
must be kept at the central computer
site. The program and data files were
developed and maintained by the
Pacific Southwest Forest and Range
Experiment Station, Riverside Fire
Laboratory. The road network data
must be up-to-date to provide current
road travel times. Definitions and

data specifications are the same as
for the road network described in
FOCUS (USDA 1977). All suppres-
sion forces must be identified by
name, location, getaway time, status,
and other attributes.

To obtain a listing of resources and
their arrival times at a particular lo-
cation, the dispatcher specifies the
location of the fire in (a) longitude

Figure 1--The TRAVEL program provides for allocation of
resources to a fire. The STATUS program provides for an

update of the resources.

Location of fire to be
entered by user

Resource file

Resource STATUS
program to update

Road network data file

TRAVEL program uses
two data files and the

resources available

{Optional)

fire location to determine
rescurce allocation

P ———— o e

—— iy s ——

List of estimated
time of arrivals




and (b) latitude coordinates, (¢) the
maximum initial attack time he
wishes to consider. and (d) the off-
road travel {walk) speed to approach
the fire on foot. The accuracy of ar-
rival times computed by the program
depends on the travel times and node
locations provided by the user.

The listing of initial attack re-
sources consists of all units (existing
and proposed) dispatchable from
home base to the fire within the
specified 30-minute time limit. Col-
umn 1 lists the arrival time (min-
utes), including getaway (delay) time,
actual time on the road or in the air,
and off-road travel time computed at
an average walk speed, subject to
local terrain conditions. Column 2
lists the computed bearings from the
aireraft or helicopter base location to
the fire (a zero is given to all ground
units), Column 9 lists the delay or
getaway time originally entered for
each unit by the dispatcher into the
resource data file. The other columns
are used to further identify the
ground or air units by name (3), lo-
cation (8), capacity in gallons (6),
and number of persons on the unit

(3}

Resuits

The TRAVEL program requires
road network data described in terms
of node locations and travel times
between nodes. The user must ac-
quire a dala file for the description of
the suppression forces.

The resulting travel time computa-

tions can be used to:

1. Assist in the development of
preplanned response areas. Be-
cause of local road constraints,
it can be determined if suppres-
sion forces located nearest to a
fire and historically selected as
the first initial attack {response)
units are always the units with
the earlier possible arrival times
at the fire site. The expected
time differential between aircraft
and ground force arrival for
many areas on the forest can
also be evaluated. These find-
ings often lead to a realignment
and reevaluation of preplanned
areas.

2, Assist in 24-hour dispatch
during the fire season. The
TRAVEL program can be used
during the fire seascn to develop
arrival times for those units not
dispatched under preplanned
allocations but needed for fur-
ther suppression and support.

3. Assist in fire suppression
training. Air and ground force
arrival times computed by the
program can be used to develop
real life fire situations during
the use of a fire simulator for
training purposes.

STATUS Program

The resource information comes
from the resource file and can be up-

dated using the STATUS computer

EXAMPLE

program.

The TRAVEL program can be run
concurrently with the STATUS pro-
gram (fig. 1). The STATUS program
allows the dispatcher to update the
status of any suppression unit in the
resource data file. Items such as cur-
rent location of the suppression
force, number of people, special at-
tributes and equipment, getaway
time, and crew boss name, can be
entered and updated. :

The combination of the TRAVEL
and STATUS programs enables the
dispatcher to determine what forces
to send to a given area, when they
should arrive, and which can best be
used as secondary or backup forces.

The TRAVEL program has con-
tributed to more efficient dispatching
on the Cleveland National Forest.
With occasional updates in the
Forest’s road network, it should pro-
vide many years of service under var-
ying conditions and suppression re-
quirements,
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The foilowing list of suppression units, available at the fire site within 30 minutes, results from entering these data:

longitude, 117°.537', Iatitude, 33°.879', maximum initial attack tims,

30 minutes; off-road walk speed, 3 miles per hour.

1 (2) (3) 4 (5) (6) {7 (8) {9)
i TIME BEARING NAME UNIT PEQPLE SIZE TYPE BASE NO. DELAY-T
4 0 Corona FS 1 5 300 12 2GD 2
5 0 Corona COF 1 4 500 22 1GD1 5
5 0 Corona COF 2 4 500 22 1GD2 5
10 0 Corona Moved FS 1 5 300 12 62GD 2
g 18 276  Ryan 2 0 800 7 TOAR 10
,i( 18 276  Ryan 3 0 800 7 71AR 10
19 143 Ont 1 0 2000 7 72AR 15
i"i. 19 N El Cariso 1 2 13 5 73HT 7
20 0 Temescal FS 1 5 500 12 6GD 2
22 276 RAyan 1 0 1400 7 §9AR 12
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Helicopter Use In Forest

Fire Suppression; 3

Decades

Ralph G. Johnston

“Help!” the voice on the radio
screamed. “P'm trapped, the fire’s all
around me!” The vear, 1947; the fire,
the Bryant Fire on the Angeles Na-
tional Forest in southern California.
The situation: a radie operator run-
ning an emergency radio relay station
on a remote ridgetop was in the path
of a blowup. Five minutes after his
call, he was safely off the mountain.
The helicopter had made its forest
fire debut in the United States.

Over 30 years ago, on August 5,
1947, the helicopter was first utilized
on a forest fire in the United States,
not only for rescue but for logistical
missions.

Weary firefighters have often
dreamed of some method or vehicle to
ride over tree tops and across can-
vons and mountain peaks to attack
small isolated fires.

This dream started to develop into
a reality when, in 1922, an Aulo-
Gyro was utilized for a reconnais-
sance flight over the Los Padres Na-
tional Forest in California. This flight
is considered the first use of a
rotary-wing aircraft in forestry-type
missions.

" Other noteworthy achievements of
helicopter fire suppression use prior
to 1947 in North America include:

® The first recorded use of a heli-
copter for fire management in North
America occurred June 26, 1946, on
the Sudberry District, Ontario De-
partment of Lands and Forests, Pro-
vince of Ontario, Canada. The heli-
copter was a Bell 47-B, donated

Mr. Johnston is the Helicopter Spe-
cialist, Office of Aircraft Services De-
pariment of Interior, Boise, Idaho
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through the cooperation of Larry Bell
of Bell Alrcraft, who was interested
in expanding the useful roles of heli-
copters. ’

® The second recorded use oc-
curred in Alaska on July 12, 1946,
on an Alaska Fire Service fire. A
Sikorsky R-5A was used (for recon-
naisance purposes only) on a fire
near Fairbanks.

® The third recorded use was on
the Red Rock Fire, Angeles National
Forest, Castaic, Calif. September
9-10, 1946. A Sikorsky R-5 heli-
copter from March Field was utilized
for scouting, mapping, and dropping
freight. It did not land on the fire.

® Testing of Sikorsky R-5A and
R-5D helicopters was conducted by
USDA Forest Service (USDA FS) and




U.S. Army Air Force, in mountainous
areas during 1945.

The First Decade

August 5, 1977, marks the 30th
anniversary of the first, fully-
operational, extended use of a
rotary-wing aircraft on a forest fire in
the United States and possibly in the
world. The unique capabilities of a
Bell 47-B helicopter were fully
realized and demonstrated on this
fire. This helicopter, flew hundreds
of firefighters and 1,000 pounds of
freight; evacuated sick, injured, and
trapped firefighters; flew
reconnaissance/sccuting missions;
and “hover jumped” firefighters for
purposes of helispot construction.

Operating in temperatures up to
107 degrees F and in pressures en-
countered at 5,400 ft. altitude, it
demonstrated that, although the heli-
copter was very limited in payload
capability, it had a place as a logisti-
cal vehicle in the fire organization.

In 1949, the first helicopter train-
ing film was developed to aid in in-
structing firefighters on safety around
the aircraft and on principles of
helispot location and construction.

During 1954, a special project re-
ferred to as “Operation Fire Stop”
was initiated by a host of Federal,
State, county, Military, and private
organizalions who pooled their efforts
to develop new tools, methods, and
techniques to help meet the Califor-
nia forest fire problem. One phase of
this project was experiments with
both large and small helicopters to
perform such tactical operations as
laying fire hose and delivering
firefighters and water and pumping
equipment (helipumps} without
landing.

These experiments lead to the
selection of a four-man crew that was
assigned specifically to a contracted
Bell 47.D model helicopter at Chilao,
Angeles National Forest. This crew
was designated as a helishot crew
(later changed to helitack crew) to
continue field testing of helijumping,
dropping water, and laying fire hose
from the air.

The first decade of helicopter fire
use was primarily logistical or sup-
port operations with the light Bell 47
piston engine model helicopters. By
1957, the experiments and tests for
laying hose, dropping water, sling-
ing, helipumpers, dropping para-
cargo and helijumping were com-
pleted and ready for operational use.
A Bell 47-G-2 helicopter was con-
tracted and a USDA FS five-man
crew was assigned to the helicopter.
This helitack crew was the first oper-
ational crew using the necessary
equipment and accessories. They de-
veloped and refined many procedures
and techniques still being used
today.

The hose tray-—helitank—
helipumpers—para-cargo hardware
family of accessories was developed
and tested by Herb Shield of the Ar-
cadia Equipment Development Cen-
ter, Arcadia, California {now the San
Dimas Equipment Development
Center, San Dimas, California).

The Second Decade

The hardware available and in use
today by the fire services, not only in
the United States but in many parts
of the world is the refinement of the
original concept by Herb Shield.
Numerous demonstrations took place
in 1957 for the news media, in-
terested public, private groups, and
top-level management personnel of
various Government agencies. In the
process of learning to use this hard-
ware, failures naturally occurred;
however, successful use of these con-
cepls outweighed the failures.

Also in 1957, the late Roland
Barton, Chief Pilot of Los Angeles
(L.A.) County Fire Department,
started pioneering a helicopter fire-
fighting program that today is one of
the finest of its kind in the world.
Seven light piston engine helicopters
used on the 1957 Gale Fire in the
Angeles National Forest, moved over
3,000 firefighters during a 10-day
period.

In 1958 there was increased use of
light helicopters on fires and selected
use of large, commercial and military.

helicopters (8-35, $~58, and H-21)
on fires.

This year also marked the intro-
duction of the Alouette I helicopters
for fire suppression use. This light
turbine helicopter was the first hav-
ing good payload capability for higher
altitude fire suppression missions in
the Western United States.

Another significant first was ac-
complished in 1958 on the Morris
Fire, Angeles National Forest in
California, with the laying of 10,000
feet of fire hose from two light Bell
47G-2 helicopters (one a USFS Con-
tract and the other belonging to the
L.A. County Fire Department).
Helitack crews from both agencies
served as ground crews for loading
trays. This accomplishment repre-
sents possibly the longest and fastest
laying of fire hose on record.

Development of standardized les-
son plans on helicopter safety, heli-
spol location and construction, and
helijumping were developed by
James Murphy of the Pacific South-
west Forest and Range Experiment
Station. In 1958, Murphy trained
over 300 California firefighters in
helicopter use.

More and larger helicopters were
used on fires in 1959, including ten
light- and medium-sized helicopters
on the Woodwardia Fire, Angeles
National Forest. This represented one
of the largest helicopter operations in
forest fire use to that date. Over
3,000 firefighters, 56,000 gallons of
waler or retardant, and 45 tons of
freight were moved or dropped. The
first helicopter training film was also
developed that year.

During 1961, helicopters of all
sizes were utilized by fire agencies in
large fleets, and used on fires in
numerous areas of the United States.
Also during 1961-62, a fixed
mounted 100-gallon drop tank for
light helicopters was used for drop-
ping water and retardants on fires.
The Canadians developed a helicop-
ter bucket “hover fill” system that
was utilized by several fire agencies
in the United States. Buckets of

Continued on next page
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3 DECADES
From page 15

500-gallon capacity were used with
larger helicopters,

During 1961, the Bell 47G-3B,
.which provided higher altitude capa-
bility, was introduced to the fire
services, and the Hiller 12E provided
increased speed for fire suppression
activities.

During 1962-63, increased num-
bers of helicopters were placed on
formal contracts and based on
strategic locations in forest areas in
the United States by various fire
agencies.

In 1964, 19 helicopters were
utilized on the Coyote Fire, Los
Padres National Forest in California.
Fourteen helitack crews from the
USDA FS and National Park Service
U.S. Department of the Interior as-
sisted in managing this operation.
During a 12-day period they flew
1,172 hours, moving over 8,900
firefighters and 250,000 lbs. of
freight, dropping 28,000 gallons of
water and retardants, laying 18 miles
of telephone line {from a helicopter
telephone wire layer) to provide
communication to various fire camps,
and conducted 13 helijumps for hot
spotting and helispot construction.

In 1964, a Bell 204-B, medium-
sized turbine helicopter was first
used in a fire suppression system.
Placed under a formal contract, this
aircraft proved to be an outstanding
aerial vehicle for moving large crews
of firefighters and thousands of
pounds of freight. Dropping of water,
retardants, and cargo; helijumping;
and the first experimental use of
parachuting and rappelling
firefighters were tested with this air-
craft.

Large fleets of helicopters were
utilized on a Bureau of Land Man-
agement (BLM) Fire in north-central
Nevada this year.

During 1965, a “Helitack Training
guide” was developed to assist users
in the methods and management of
helicopters engaged in fire suppres-
sion activities.

16 FIRE MANAGEMENT NOTES

In 1966 and 1967, fleets of up to
20 helicopters were assigned to indi-
vidual fires in the western United
States and Canada. A NPS fire in
West Glacier, Montana. during 1967
utilized seven U.S. Air Force Huey F
Models and three commercial light
machines. Moving thousands of fire-

fighters and tons of freight. new rec- .

ords were again set in men and
freight moved on a forest fire.

The introduction of the light tur-
bine Hughes 500, Hiller FH-1100,
and Bell 206A helicopters increased
speed and sirength of attack for many
fire agencies.

This second decade of use can be
categorized as the era of use of in-
creased numbers and size of aircraft,
and the introduction of turbine-
powered aircraft for logistical mis-
sions.

Development of training packages
and intensified training efforts by all

agencies were implemented; many
agencies reported that one of the key
factors attributing to speed of atiack
and low burned acreage had been the
efficient use of helicopters and
helitack crews during this decade.

The Third Decade
The third decade, starting in 1968,

saw the continued increase in use of
light and medium turbine helicopters
for fire suppression by the fire serv-
ices. This year marked the develop-
ment, testing, and use of a 350-
gallon external fixed helitank for the
Bell 204-B, medium-sized helicop-
ter. This tank, developed by the
USDA FS with the cooperation of the
L.A. County Fire Depantment, turned
out to be the finest tank so far de-
veloped for dropping and cascading
water and retardants from helicop-
ters.
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In 1968, Oregon and Washington
began utilizing Kaman H-43A model
helicopters with buckets for fire sup-
pression. Another helicopter man-
agement training film was produced
to assist in training the user of heli-
copters in fire operations. The
Bureau of Land Management (U.S.
Dep. of the Interior), in Alaska used
over 50 helicopters (for tactical and
logistical missions} on the Swanson
River Fire. This represented the
largest number of helicopters as-
signed to one fire in the history of
helicopter firefighting.

During 1970, managers of numer-
ous class C (10 acres) and larger fires
in north-central Washington used
over 50 light, medium, and heavy
helicopters to provide support for
combating this conflagration.

In 1971, Federal fire agencies re-
ported that over 1,500 forest and
range fires were attacked and sue-
cessfully controlled by the use of
helicopters.

In 1973, a multitude of project
forest fires in western Montana and
northern ldaho triggered the need for
another fleet of over 50 helicopters.
On the Caribou fire, in northern
Montana a Boeing/Vertol 107-11 was
utilized as a helitanker with an 800-
gallon bucket. By hover-filling from a
small lake near the head of the fire,
the helicopter was able to drop over
9,500 gallons of water per hour. This
was instrumental in controlling the
head of the fire.

The seven-passenger French-made
Alouette III helicopters were placed
either on formal centract or rental
agreement by many fire agencies in
the United States in 1974,

During 1975, an increased number
of medium-sized helicopters (Bell
205A-1, 5-55T, etc.) were utilized
by fire agencies on rental agreement,
lease, contract, or owned. Light-
(Boeing/Boelkow 105-C) and
medium- (Bell 212) sized twin engine
helicopters were also added to the
fleer of firefighting helicopters.

1976 and 1977 saw the increased
use of light and medium twin turbine
helicopters. It is estimated that over

300 helicopters were flown over
40,000 hours a year at a cost of over
$36,318,000, by the fire services in
the United States (Federal, State,
county, and cities).

The combination of increased
payload and altitude performance
coupled with speed was the most sig-
nificant development during this dec-
ade. These improvements provided
the fire services with the capability to
move thousands of firefighters and
tens of freight, drop 100 to 2,000
gallons of water or retardant from
buckets or fixed tanks, perfect the
techniques of rappelling or
parachuting firefighters, and opened
up the possibility of helicopter
night-flying.

This chronology might lead one to
the conclusion that the course of
helicopter acceptance and tse by the
fire services was one of smooth sail-
ing. Such was not the case. Many
discouragements confronted the first
users. Only a handful of personnel
initially believed in the helicopter/
helitank concept during its infancy
and daringly voiced their belief by
implementing helicopter use for fire
suppression. However, they faced
skepticism from their co-workers.

From the firefighter’s viewpoint,
the helicopter has become a familiar
multiple-use firefighting aireraft. Its
value and effectiveness are beyond
question, as this remarkable vehicle
s as necessary in modern day fire
suppression as hand tool crews,
smokejumpers, tractors, and ground
and air tankers. It has increased tac-
tical and logistical mobility by sup-
plementing traditional ground-bound
systems, for both initial attack and
project fires.

To utilize this capability effi-
ciently, helicopters must be inte-
grated into the fire organization and
closely managed by trained person-
nel. The success of efficient use also
depends upon:
® Matching helicopter performance
capabilities to mission’s require-
ments.

* Requiring highly skilled pilots with
the ability to perform the assigned
mission.

® A landing system (helispots,
helistops, heliports) strategically lo-
cated in relation to the problem area.

® The availability and use of
aircraft-rated external hardware and
accessories.

¢ Profiting from our mistakes and
improving on what we already know.

® Avoiding technology outstripping
the fire service's ability to manage it.

In conclusion, I would be remiss if
I did not mention the pioneering ef-
forts by many contract helicopter
pilots, contractors, agency adminis-
trators, pilots, fire control officers at
all levels, helitack foreman, crew-
men, equipment developers, and fire
researchers. Aside from the various
Federal Government agencies, many
States, counties, and cities stretching
from Hawaii to Maine have utilized
and pioneered helicopter use for fire
suppression mission.

The objectives for the helicopter’s
use, both present and future, remain
the same—to conduct an operation,
efficiently considering safety, tactics,
logistics, and economics.
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“SPATIAL RISK"
From page 7

Application To Fire Prevention

How can spatial risk be applied 10
fire prevention? A study of spatial
risk PLAID maps could lead to at
least two conclusions:

1. If the actuzal fire incidence is
different between two areas
having the same set of signifi-
cant environmental characteris-
tics (and therefore the same ex-
pected fire incidence) and we
have done our homework cor-
rectly, selecting and analyzing
the environmental data as-
sociated with fire incidence,
then the difference should be
explainable in terms of fire pre-
vention effort in the two areas.

2. When the analysis shows that
there are sections where actual
fire incidence was less than ex-
pected and we know that it was
not attributable to fire preven-
tion effort, then maybe we need
to step up fire prevention in
those areas before incidence be-
gins to increase, as expected.
The actual occurrence of a fire
incident in the section is de-
pendent on the “chance” or the
mathematical probability of the
event; sooner or later the inci-
dent will occur if the present en-
vironmental conditions persist.

In the application of spatial risk in
San Bernardino County, the fire data
have been broken down further by
cause of fire. A separate spatial risk
PLAID map has been made for each
of the most important causes of fires
(incendiary, equipment, playing with
fire, smoking, and all other}, as well
as for D and larger fires. A map is
made, for example, for incendiary-
caused fires. The map indicates
(through symbols) those sections
where incendiary-caused fires have
actually occurred or where they are
expected to occur in the future in
particular numbers because of a par-
ticular set of environmental factors.

Spatial risk will provide clues as to
where and how to apply efforts of fire
prevention. An alternative might be
to change one or more of the en-
vironmental factors that are predic-
tors of high fire incidence: A program
of fuel reduction might be initiated; a
particular road or trail might be
closed to entry on certain days; a
greenbelt might be established; or
fishing no longer be permitted in a
reservoir. The environmental factors
change and, accordingly, so should
the expected fire incidence.

If you have had difficulty deter-
mining where and how you can most
effectively expend your efforts in fire
prevention or wondering how to
evaluate the effectiveness of your
present program of fire prevention,
give spatial risk a try. You may like
it.

w
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Slide Tape
Available

The Intermountain Rlegion, UsSDA
Forest Service, has a new slide-tape
program on “Planning for Initial At-
tack.” Copies or more information
may be obtained from the Director,
Cooperative Forestry and Fire, USDA
Forest Service, 324 25th St., Ogden,
UT 84401,
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