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Abstract An introduction to the special volume on Operations Research in Forestry from
the 14th Symposium for Systems Analysis in Forest Resources, held at the Marbella Resort,
Maitencillo, Chile, March 8–11, 2011. This volume of the Annals of Operations Research
contains some of the papers presented at the Symposium that were submitted for publication
and passed the rigorous peer review process. In addition, manuscripts were solicited from
the operations research and forest resources communities to enrich the contributions for this
special volume.

Keywords Symposium proceedings · SSAFR · Systems analysis · OR · Forest sector

The 14th Symposium for Systems Analysis in Forest Resources was held at the Marbella
Resort, Maitencillo, Chile, March 8–11, 2011. Seventeen keynote talks and 68 contributed
papers were presented within the following general categories: forest environment, long
range planning, transportation and logistics, tactical spatial planning, forest fire, stochastic
models, and stand-level planning. Authors of papers came from 21 countries, making this the
largest of the Systems Analysis in Forest Resources symposia held to date. This volume of
the Annals of Operations Research contains some of the papers presented at the Symposium
that were submitted for publication and passed the rigorous peer review process. In addition,
manuscripts were solicited from the operations research and forest resources communities
to enrich the contributions for this special volume.

Some of the earliest applications of operations research to forest resource problems
occurred in the late 1950s and early 1960s when linear programming (LP) was applied to a
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lumber grade recovery problem (Armizu 1956); plywood production and distribution (Bethel
and Harrell 1957); site rehabilitation analysis (Yoho and Row 1958), and to timber harvest
scheduling problems (Theiler 1959; Curtis 1962; Leak 1964). The first LP of wide use by
the US Forest Service was developed by Navon (1971). The LP model of Ware and Clutter
(1971) was heavily used in the private sector. Later models such as FORPLAN (Johnson
et al. 1986) and SPECTRUM (USDA Forest Service 1995) were introduced to emphasize
land allocation, multiple-use, and environmental considerations over earlier models.

Numerous applications of LP as well as many other operations research techniques (i.e.,
integer programming, goal programming, dynamic programming, nonlinear programming,
simulation, decision theory, AI-expert systems, queuing theory, critical path, and other net-
work methods) quickly followed in both the private and public sectors.

In 1975, the first Systems Analysis and Forest Resource Management Workshop was held
at the University of Georgia, Athens, GA. As shown in Table 1, 38 papers were presented
within the following general categories: multiple-use and land-use planning, timber man-
agement, timber harvesting and transportation, forest fire, and data management. A similar
symposium followed in 1985 and subsequently at intervals of 1–3 years. Locations of the
symposia have varied, with 10 being held in the United States, 3 in Chile, and 1 in Brazil.
The number of papers presented at the symposia has ranged from 31 to 85 and complete
proceedings have been published for 9 of the symposia while selected papers and abstracts
are available for 4 of the symposia. For the 12th Systems Analysis in Forest Resources
Symposium, no proceedings or abstracts have been made available (see Table 1).

Formed in 1972, the Systems Analysis Working Group, Society of American Foresters
was the prime organizer of the early symposia. However, in the 1980s a forestry cluster was
organized under the Energy and Natural Resources section of INFORMS and subsequently
the two groups have promoted the development of operations research models for helping
solve many forestry and forest industry problems. Typically, the forestry cluster organizes
sessions at the INFORMSbi-annualmeetings and occasionally at the International Federation
of Operational Research Societies meetings.

Many operations research techniques have been used to study a variety of forest resource
management problems over the 36 years since the symposia began. Advances in algorith-
mic efficiency, increased computational capabilities, and comprehensive and easily updated
information systems have allowed researchers and analysts to develop ever more complex
and realistic models. In addition, while forest planning, transportation, fire and fuel man-
agement, and timber harvest scheduling remain important areas of study, it is clear that
new applications of operations research are moving forward as well. For example, recent
symposia have included papers dealing with the maintenance or enhancement of biodiver-
sity, spatial forest planning, risk assessment, ecological management, carbon sequestration,
and other environmental services and forest assessments. This clearly demonstrates that
forest researchers and analysts are orienting their modeling efforts to address contem-
porary forest management issues of importance to the forestry profession as well as to
society.

Since the early days of operations research, applications of operations research to forestry
problems have expanded from the use of single objective models to include a variety of
multiple objective as well as fuzzy programming models. This necessarily reflects society’s
perception that forests are used for multiple purposes which are supported by multiple user
groups. Incorporating uncertainty and risk into these models has proved to be a daunting task
resulting in fewer applications in this area (Martell et al. 1998; Badilla-Veliz et al. 2014).
However, working with the long time frames associated with forest systems, it is clear that
additional effort should be devoted to this area of research. Perhaps one reason for the lack
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of application of such tools is the difficulty forest resource managers have interpreting model
results that yield a distribution of model outputs instead of a single numerical result.

To reduce problem size, as well as to better represent real-world decision environments,
many varieties of hierarchical planning models have been developed. Typically, feedback
linkages are developed between the strategic and tactical planning models to facilitate model
solutions.Many tactical planningmodels incorporate binary decision variables in recognition
of the requirement to: (a) schedule treatments on whole land units, (b) not treat adjacent land
units in the same or subsequent time period, (c) allow only a certain area of contiguous
land to be treated in a given time period, or (d) to facilitate incorporation of road building
activities into themodel. Because integermodels are inherently difficult to solve to optimality,
many heuristic algorithms have been introduced to derive good—satisfactory solutions when
measured against an LP upper bound. These heuristic algorithms allow analysts to develop
more realistic models than some of the earlier applications that could be solved to optimality.

A rich collection of survey articles and bibliographies exists to guide the interested reader
into the history of the application of operations research techniques to a large array of forestry
and natural resource problems. A selection of these studies is located at the conclusion of
this introduction.
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