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Preface

Operations Research/Management Science (OR/MS) approaches have
helped people for the last 40 years or so, to understand the complex func-
tioning of the systems based upon natural resources, as well as to manage
this type of systems in an efficient way. The areas usually viewed within the
natural resources field are: agriculture, fisheries, forestry, mining and water
resources.

Even though, the above areas are usually viewed as separate fields of
study, there are clear links and relations between them. In fact, all of them
share the common problem of allocating scarcity along time in an optimal
manner. The scale of time or length of the planning horizon is very different.
Thus, we have almost a continuous renewal in the case of the fisheries,
periodic cycles in the case of agriculture and forestry (ranging from some
few months in the case of a horticultural crop to more than a century for
some forest species), and enormous periods of time much beyond the human
perception in the case of mining resources. But in all the cases, the key
matter is to obtain an efficient use of the resource along its planning horizon.

Another element of connection among the different natural resources is
due to the interaction between the use of the resource, and the environmental
impact caused by its extraction or harvest. This type of interaction implies
additional complexities in the underlying decision-making process, making
the use of OR/MS tools especially relevant.



Xiv Preface

The above views are corroborated by the massive use of quantitative
approaches in the management of natural resources. It can be said that this
broad field was one of the first where the OR/MS discipline was successfully
applied.

The papers presented correspond to invitations made to the specialists
we considered the most distinguished in each area, and we are extremely
satisfied with the positive response we obtained from them. In defining the
subject matters, we tried to cover comprehensively the most relevant topics
in each area, from the application point of view, as well as consideration
of the operations research techniques involved. In particular, we wished to
highlight the successes of the OR approach to deal with problems, which
involves a conceptual view of problems, modelling of complex realities, and
development of algorithms for problems increasingly difficult to solve.
Issues of large scale, uncertainty, multiple objectives appear increasingly in
these decision processes. Also, we view the integration in multidisciplinary
approaches, where specialists in the specific areas need to interact with
operations research specialist, and the need to incorporate information tech-
nologies for implementations is also present.

The set of papers compiled in this volume attempts to provide readers
with significant OR/MS contributions in each one of the applied areas
previously defined. In this way, we hope to encourage the use of quantitative
techniques in order to manage the use of the different natural resources
efficiently from an economic as well as an environmental point of view.

The papers are divided by area of application: agriculture, fisheries,
forestry and mining.



