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FOREWORD

The Forest Service, U.S. Department of Agriculture,
maintains what is generally recognized as the world's
largest and most efficient fire control organization. It is
also the world's most expensive one. Current expen-
ditures for forest fire control now exceed $200 million an-
nually-and the costs continue to climb (Gibson and
others 1976).

In 1975, the U.S. Office of Management and Budget
queried the Chief of the Forest Service about improved
efficiency in fire control: How much did real fire
management costs rise from 1964 to 1975, and why?
What practices and procedures are best, given an evalua-
tion of appropriate costs and results? Are management
procedures capable of selecting appropriate strategies
and limiting fire fund use to approved activities (USDA
Forest Service 1977b)? Clearly, anything to increase fire
management and organizational efficiency potentially
could save millions of dollars in public funds.

Historically, the Forest Service has operated under a
series of 5-year planning programs, each directed to
developing the best possible fire control organization for
its time; however, these programs produced only a single
plan with no procedure for evaluation of its implementa-
tion. A method to quantitatively evaluate the effec-
tiveness of alternative plans in terms of cost/benefit was
urgently needed. A modeling framework was required
whereby the forestry planner could assess organizational
resources-personnel, equipment, transportation-in a
variety of configurations and thereby deploy those
resources in the most efficient and cost-effective manner.
Such concerns were uppermost when, in 1970,

members of the Forest Service's Southwestern Region ap-
proached the Pacific Southwest Forest and Range Experi-
ment Station's research staff, at Riverside, California,
with a management problem: How to plan an organiza-
tion to cope with the incidence of high fire occurrence in
low value areas that, in turn, pose a threat to adjacent
high value areas. Contributing to the problem were the
intrinsically low land values that prevented justification
of a strong fire organization. A modeling framework
ideally could show the relationship of the spread of fire
risk between these areas. This would allow land planning
management to rank its concerns-suppression, detec-
tion, prevention, hazard reduction, and fuel treatment-
by priority and allocate its resources accordingly.
The implications of such a program on the national

level were not lost. The relationship of fire occurrence
patterns to values at risk is one issue confronting forestry
management nationwide that could benefit from such a
program. The challenge to develop a fire management
project of this scope was to become the inaugural in-
vestigation of the Fire Management Systems Research

Unit, then a newly formed group at the Station's Forest
Fire Laboratory, at Riverside, consisting of operations
research analysts, mathematicians, computer program-
mers, and foresters.

Several approaches were considered, including
mathematical analysis techniques such as linear program-
ming; however, systems designers felt that a simulation
model would be far more practical. The information
needed to support a mathematical approach was lacking,
but enough was known about the problem that simula-
tion appeared to be a feasible alternative. This led di-
rectly to the development of FOCUS (Fire Operational
Characteristics Using Simulation).
The development of FOCUS benefited at the onset

from the cooperation of various Forest Service units at its
1972 fire planning conference. It was there that represen-
tatives of the Division of Forest Fire Research met with
the Division of Fire Control and all Forest Service
regional fire chiefs. The principal objective was to define
the methods and scheduling for reorganizing fire control
planning programs within the National Forest System
with particular attention to fuel and fire spread models,
the National Fire Danger Rating System, fire simulation
models, and fire control planning technology. It was
agreed that FOCUS would support this national planning
effort.
The Bureau of Land Management and the National

Park Service, U.S. Department of Interior, and the
various State fire protection organizations also indicated
strong interest and willingness to cooperate in the pro-
posed development. The California Department of
Forestry became an enthusiastic supporter, providing
financial as well as advisory assistance throughout the
FOCUS development effort.
The initial FOCUS design was ambitious. It envisioned

a fully developed, probabilistic computer simulation
model that included fire start generation, detection,
prevention, and large fire modeling capability (Storey
1972). The fire generation system was to have the
capability of generating both man-caused and lightning
fires as they would have occurred in nature (Bjornsen and
Chase 1971). The model builders recognized that such a
comprehensive program would require large quantities of
data. An early design feature, therefore, was a system to
automate data input as much as possible.

In addition to the technical aspects of computer
simulation, several key elements were incorporated that
facilitated design capability:





"	 The FOCUS design was modular. Major system
parts were modules that could operate indepen-
dently of or in cooperation with other modules.


