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Abstract

This report gives an overview of the analytical methods used in in-

tegrated (multidisciplinary, multiresource, and multilevel) land
management production analyses. The ecological and economic

theory underlying both simulation and optimization methods are also
reviewed
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Analysis of Multiresource Production
for National Assessments and Appraisals

L. A. Joyce, B. McKinnon, J. G. Hof, and T. W. Hoekstra

MANAGEMENT IMPLICATIONS

The dominant approach in integrated resource pro-
duction analysis is optimization modeling, specifically
multiresource linear programming modeling. Tradeoffs
between alternative resource production strategies can
be examined under a variety of decision criteria in these
models. The theoretical basis for this approach is well-
founded in the economic theory of production. The suc-
cessful use of these models presumes the availability of
benefit/cost information from supply/demand models,
and the availability of production capability/response
information from ecological models. Because this review
focuses only on the production side of integrated re-
source analysis, it does not consider the availability of
benefit/cost information.

There is no commonly accepted, ecological technique
to analyze the simultaneous production of natural
resources applicable in all ecosystems. Production
capability/response information must be determined for
the optimization models quantitatively for each
resource, with the integration being qualitative. Ad-
vances in ecological research are increasing the degree
to which the production capability/response relation-
ship can be quantified. Resource analysts must select
the appropriate analytical technique for their specific
management problems.

The recent work of Wong (1980) in hierarchial model-
ing suggests promising ways to include multilevel con-
siderations into integrated resource production
analyses.

INTRODUCTION

National assessments of forests, range lands, agri-
cultural lands, and associated waters of the United
States are required by law. These assessments must be
multidisciplinary, multiresource, and multilevel. This
report is an overview of the analytical techniques used
in integrated land management analyses, where inte-
grated includes multidisciplinary, multiresource, and
multilevel considerations.

Assessments, appraisals, and inventories are re-
quired by a number of laws. An assessment of renew-
able resources on forests and rangelands is required by
the Forest and Rangeland Renewable Resources Plan-
ning Act of 1974 (RPA) as amended by the National
Forest Management Act of 1976 (NFMAJ}. Appraisals of
the soil, water, and related resources are required by
the Soil and Water Resources Conservation Act of 1977
(RCAP. Adequate inventories and documentation for
development of policies and management of the nation’s
federal lands are required by the Federal Land Policy
and Management Act of 1976 (FLPMA):. The Multiple
Use-Sustained Yield Act of 1960 (MU-SY)® requires joint
consideration of the major outputs from the national
forests. Accounting for the environmental impact of
management is required by the National Environmental
Policy Act of 1969 (NEPAY. The RPA, as amended by the
NFMA, requires that these assessments be coordinated

*Public Law 93-378. United States Statutes at Large. Volume 88,
p. 478 (Pub. L. No. 93-378, 88 Stat. 476).

3pub. L. No. 94-588, 90 Stat. 2949.

‘Pub. L. No. 95-192, 91 Stat. 1407.

$Pub. L. No. 94-579, 90 Stat. 2743.

974 Stat 215, as amended; 16 U.S.C. 528-531.

’Pub. L. No. 91-190, 83 Stat. 852.

with the requirements of the Renewable Resource
Research Act, Cooperative Forestry Assistance Act, and
the Public Rangelands Improvement Act.

Natural resource outputs, such as timber, wildlife,
etc., can be analyzed in several different frameworks.
Resource outputs can be examined functionally in terms
of timber, range, wildlife, etc., or they can be examined
in a multiresource context. They can be evaluated in
ecological terms, economic terms, or sociological terms.
Resource outputs can be analyzed at the level of the
forest, the region, or the nation. Current production of
resource outputs can be assessed, and projected trends
of the current production can be made, or alternatives
for future production possibilities can be projected.

Analytical techniques have been developed to inte-
grate these different tasks specified by law and these
different analytical frameworks. Optimization models
are one method used to integrate multiresource, muiti-
disciplinary, and future-oriented considerations. These
optimization models require as input predictions about
future conditions, which are developed from ecological
and economic simulation models. Specifically, supply/
demand models can provide benefit/cost (economic) in-
formation, and ecological analyses can provide produc-
tion capability/response information. Social analysis
models can predict the social impacts of the solutions
given by optimization models.

Optimization models are the dominant integrated
analytical technique, because they provide a framework
for a quantitative analysis of resource production in an
economic and biological environment. Other integrated
approaches have not provided such a framework for in-
tegrating inputs from ecological, economic, and social
analyses that is consistent with the currently accepted
perspectives in ecology, economics, and social analysis.
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Rocky Mountain Forest and
Range Experiment Station

The Rocky Mountain Station is one of eight
regional experiment stations, plus the Forest
Products Laboratory and the Washington Office
Staff, that make up the Forest Service research
organization.

RESEARCH FOCUS

Research programs at the Rocky Mountain
Station are coordinated with area universities and
with other institutions. Many studies are
conducted on a cooperative basis to accelerate
solutions to problems involving range, water,
wildlife and fish habitat, human and community
development, timber, recreation, protection, and
multiresource evaluation.

RESEARCH LOCATIONS

Research Work Units of the Rocky Mountain
Station are operated in cooperation with
universities in the following cities:

Albuquerque, New Mexico
Flagstaff, Arizona

Fort Collins, Colorado*
Laramie, Wyoming
Lincoln, Nebraska

Rapid City, South Dakota
Tempe, Arizona

*Station Headquarters: 240 W. Prospect St., Fort Collins, CO 80526
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