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Abstract

Yosuke KUDO, Daisuke KOYANAGI, and Takashi KIMATA (Laboratory of Environ-
mental Development Engineering, Graduate School of Agriculture and Biological Sci-
ences, Osaka Prefecture University, Gakuencho 1-1, Sakai, Osaka, 599-8531, Japan):
Application of Qualitative Reasoning to Planning for Improvement of Structures Considering
Multifunctionality. Sci. Rep. Grad. Sch. Agric. & Biol. Sci. Osaka Pref. Univ. 57: 15-20 (2005)

To improve infrastructure such as irrigation ponds, a proper assessment of the multifunction-
ality of structures is essential; this evaluation should be the basis for the improvement plan.
However, accurate assessment is difficult, as is estimating the potential scale of improvement.
In this study, we attempted to apply qualitative reasoning, based on assessment of the multi-
functionality, in the development of improvement plans for irrigation ponds. The aim of this
study was to use computer-based methods to address qualitative problems, such as the multi-
functionality of irrigation ponds. We describe these phenomena with a function-recharging
model and formularize them using a system of qualitative differential equations. Through the
use of qualitative simulation algorithm (QSIM), it was possible to predict the amount of multi-
functionality and the qualitative parameter values characteristic of irrigation ponds. From our
analysis, we were able to examine the effects of modification to the multifunctionality of irriga-
tion ponds. We were also able to construct a table that captures the relationship between meth-
ods of improvement and the qualitative parameter values characteristic of irrigation ponds,
thus setting out a concrete plan for improving efficiency.

Key Words: function-recharging model, irrigation pond, qualitative reasoning, QSIM,
multifunctionality.
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