Fuzzy Set Aggregation to Obtain Comprehensive
Integrated Indices For Use in Land Capability
Decision Making

P. W. Eklund, *Ximing Sun, and *D.A. Thomas
Department of Computer Science
*Department of Environmental Science & Rangeland Management
The University of Adelaide
Adelaide 5005, Australia

email peter@cs.adelaide.edu.au

Abstract

The method described in this paper gives a mechanism of integrating knowledge of both an empirical
and qualitative nature into continuous numeric formulations of the of a property using fuzzy set theory.
These aggregated knowledge sources are combined into a structre called an interaction matriz. Fach
knowledge cellar is considered separately and variables within each group are graded in terms of fuzzy
membership functions - from the most positive to the least positive and their affect on the proerty under
examination. These variables are partitioned into the matriz that is crossed with weightings which gives
a measure of the tmportance of a variable in determining an overall membership result. The means for
obtaining these weightings from domain knowledge by interview is described. With data sets that are
sufficiently large, weightings can be derived automatically by using a least squares analysis. The impact
of various vartables on decision making can be assessed by considering a knowledge weighted index and its
mpact on decison making in relation to an idealized membership function. An example of the methodology
to determining biophysical land capability for wheat production is given.
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