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Studies on the Method to Grasp Operational Environment in Forest (1)

—An analysis of the environmental factors based on human behavior-—

Tatsuo Tsup'®, Yoshiharu Oxvoa® and Toshimi Tavaxa™®

Summary

The purpose of this study is to clarify the structure of forest environment where human
beings are engaged in forest operation, by grasping forest environment and man as a combined
system, and by analyzing the system through human behavior which is a medium hetween
the forest environment and man,

it then aims at the development of the method of grasping the operational environment
to which the human behavior in the forest can be related.

The outling of the analysis is as follows :

By analyzing the amount of Information which is the complex index of the human be-
havior, a trial was made of determining the relationship among the human behavior in the
weeding work with brush cutter and the operational efficiency, the environmental factors
expressing the structure of forest environment,

And in this study we made investigation into the weeding work behavior classified into
the following four basic actions.

(1) Wo : the working state (net weeding operation with brush cutter)

(2) Wa : the walking state (walking to the next weeding place, with brush cutter)

(3) Sr :the stopping state (collecting brushes cut, removing obstruction etc.)

(4) Re :the resting state (break and rest)

Accordingly a method of measuring the amount of information for indicating the complexity
of the weeding work behavior in the forest is as follows :

(1) The first amount of information

The first amount of information can be calculated from formula (1), after taking into con~
sideration the occurrence probability (P;) based on the occurrence number of the basic actions
(Wo, Wa, S, Re). And this value was named “The occurrence entropy of the action (I;)”.

L= — 33 Py logs Py &3

where P;: the occurrence probability

(2) The second amount of information

The second amount of information can be calculated from formula (2), through the transi-
tion probability (Py;) given by the transition matrix among the respective actions and the
stationary probability (#;) among them, since the Markov process is applicable to this case.

And this value was named “The transitional entropy of the action (I)”.

Ty=e 30 Py 55 Pyy loge Py &)
where Py; : the transition probability
P; : the stationary probability

Received March 16, 1976
(1) (2) {8} Forest Mechanization Division



~122— R % 288

Results obtained from this study are summarized under the following :

(1) The result of calculation of the amount of information in the weeding work behavior
is shown in Figure 5 and Tables 14,

The occurrence entropies of the actions were calculated in the range of 0.810~1.665 (bit)
with the average of 1.306 (bit), and the transitional entropies of the actions were calculated
in the range of 0.432~1.260 (bit) with the average of 0.816 (bit),

As a whole, the values of the occurrence entropies of the actions are higher than those
of the transitional entropies of the actions,

(2) The relations between the operational efficiencies in the weeding work with brush
cutter and the occurrence entropies of the actions or transitional entropies of the actions are
shown in Figure 7 and Figure 8.

As shown in Figure 7 and Figure 8, a linear correlation between the operational efficiency
and f or Iy seems to be recognizable, so that it appears possible to apply the regression analy-
sis method in this case.

The correlations between the operational efficiencies and I or f; were recognized in a
high level of significance (r=—0.868, r=~0.747).

And in order to estimate the operational efficiency from [ or I which showed high cor-
relation with the former, we tried an analysis for the best regression equation. We then ob-
tained the following formula.

¥ = —155.331 5;—37.846 609,681

Where, Y is the operational efficlency (m¥hr), L is the occurrence entropy of the action
(bit), and I is the transitional entropy of the action (hit).

(3) The relations between the environmental factors expressing the structure of the forest
and the occurrence entropies of the actions or the transitional entropies of the actions were
sought by the analysis in accordance with the first of formula of guantification.

The occurrence entropies of the actions or the transitional entropies of the actions were
used as the outside criteria, and the seven factors, namely, tree species, weeding year, number
of planted trees per hectare, slope angle, vegetation density, vegetation ratio and machine type,
were used as items,

Scores of each item and category are shown in Table 3 and Table 6, and synthesized
scores of each data by which we can estimate the structure of the forest environment are
given as the sum of scores of each item and category.

According to the results, slope angle, numbers of planted trees per hectare and vegetation
density had considerable influence on both 7; and f.

(4 In those analysis, the occurrence entropies of the actions or the transitional entropies
of the actions can be used for the classification of the operational environment in the forest.

By way of example, Table 7 shows a classification of the operational environment in the
forest,

In the same as the previcus report, it may be said that this study is a form of demonstra-
tion on the method to grasp the operational environment in the forest, and is a proof of the
practical value of forest and man as a combined system. At the same time, there seems to

be a possibility of using it in various other operations as well as in the weeding work,



