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Abstract

On the basis of studying and summarizing the research achieve-
ments of predecessors 14 model groups and an overall framework
(Fig. 1) have been designed and simulated by means of Fractal Ge-
ometry., Thermodynamics, Entropy Theory. Synergetics, Graph
Theory. Fuzzysets. Differential Geometry. and Multl*—Goal Pro-
gramming Theory. The common research target of this book is to
set up a support system of land management (Fig. 2) by combining
advanced technology and methodology in computers and remote
sensing so that the overall model may help to solve the problems re-
lating top regulation domain in land management systems.

The simulation contents and de51gn ideas of the 14 Model
groups are briefly described below.

(1) Models for diversity analysis

The diversities are important concepts of applied ecology and
theoretical ecology which are considered as basic life principle by
many ecologists and biologists. In ecology. the diversities are classi-
fied into three types. species diversity, structural diversity, and
spatial diversity. In 1971, spatial diversity was first used to study
the differential land use by the famous landscape ecologist, Dr. W.
Haber. And the continuous research works have produced DLU
strategy of land use (Haber, 1972). In the process of study on the
issues of Chinese land—use, according to the DLU strategy we have

designed and simulated the models for analyzing the diversity of

1
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2) Models for the stability of resources utilization

1
Prof. H. Haken has established the Synergetics Theory by

comparing and analyzing typical phenomena of superconduction mo-
/

2
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bility, Bena instability and Talor instability of hydrodynamics, as
well as astrophysics, chemistry, biology. ecology, Sociolc)gy,h ekc-f;’_)‘h—
omy etc. Synergetics includes four equations which are the Dynamic
Equation, Lanzevin Equation. Fokker — Planck Equation, and
Master Equation. On the basis of the predecessors’ research
achievements a general Lanzevin Equation is set up, concerned with
variations of total resources. utilization volume of the resources in a
certain period. proportion of the resources damaged by accumulated
natural calamity, theoretical output of unit resources (unit land
area), practical output of unit resources (unit land area). probabili-
ty of accident natural disaster, and transformation coefficient. Ac-
cording to the Lanzevin Equation and the necessary and sufficient
conditions under which systems would be stable. the models for an-
alyzing the stability of resources utilization have been set up.

(3) Models for evaluating environmental quality

In the past periods, Chinese organizations concerned have
placed the heart of environmental work on harnessing the environ-
mental pollution of ”three wastes” and ignored the orientation and
the action"point. The environmental quality as an evaluated target
of ecological environment should be able to explicitly carry out the
numerical analysis. In other words, they are not only qualitatively
described by clean, tidy, fine and comfortable, but also more im-
portantly described by, means of an index system quantitatively
which can synthetically reflect contents of all terms on ecological en-
vironment. The assimilative capacity of environment depends on the
situation of environmental quality and its improved degree. The as-
similative capacity can be defined as the ability of the environment

to accept human activities. The models of environmental quality are



