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Developement of Computer Software Program for

the Arrangement of the Forest-road network
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SUMMARY

I. TITLE
Developement of Computer Software Program for the Arrangement of the

Forest-road network

II. OBJECTIVES and CONSEQUENCE

These day, the mechanization of forestry is being rapidly demanded in
Korea due to the current situations such as decreasing of rural populations
and avoiding of dangerous forestry works. Forest-road facilities are
essential to mechanize forestry. Suitable density of forest-road network in
forest has to be constructed for not only industrialization of forestry but
also efficient management and use of forest.

When we are planning to construct forest-road, we have to carefully
consider several factors including terrians, forest conditions, operation
plannings etc.. Because construction of forest-road requires lots of expenses
and it's very diffcult to fix the forest-road once it was constructed. As
forest-road has both functions of public roads which connect this village
with that village in mountain regions and functions of forestry
simultaneously, we could not overlook both important functions. The
forest-road should be used for forestry purposes and regional community in
the mountainous areas.

Layout of forest-road line in the mountains requires lots of efforts,
knowhow, and field experiences by manual work. But, these day, as
computer technology is advanced rapidly and easily accessible to all fields,
therefore, development of computer program for the forest-road line

arrangement is urgent.



To satisfy this purpose, the objective of this study is to develop
computer software for layout of forest-road line which could suggest the
most suitable forest-road densities and cost effective ways to maximize the
effects of investment after considering of terrains, forest floor, unit cost of
constructing forest-road, division of forest function, forest management
plan, quantity of labor, quantity of timber production, mechanization of

forestry, system of forest-operation work and so on.

M. RESEARCH CONTENTS and SCOPE

This study could be divided into three fields, one field is investigation of
consciousness and actual conditions in forest-road project by questionnaire
surveys, the other field is program part to input various kinds of data,
another field is computing program for layout of forest-roads.

First of all, we considered the results from the analysis of questionnaire
surveys regarding on forest-road project to develop computer program for
the arrangement of Forest-roads. And "program to input data; is made up
of several data such as DTM({(Digital Terrain Model), data for dividing
forest-road layout plan, data for dividing forest function, data of the
existing road network, program for inputting forest-road density and data
of controling point. Computing program consists of program for
distinguishing the direction of terrain, the index number of terrain, program
for computing forest-road density and forest-road arrangement. The
followings are concrete contents concerning those items.

1) Program to generate DTM : program to input altitude of spots which
correspond to crossing point of mesh which have wanted space are drawn
on the topographical map.

2) Program to input division of forest-road layout plan : program to input

data for plan division by compartment, sub-compartment, basin and so on



in forest-road arrangement plan area and to input data for dividing
arrangement plan such as areas which don’t need forest-road arrangement
of zone including landslide occurred areas, graveyard, plant and so on.

3) Program to input division of forest function @ program to input data for
dividing forest function which related with forest management such as
species of tree, age class, stocking level, artificial forest, natural forest,
mixed forest, soft wood, hard wood and so on in forest-road arrangement
plan area.

4) Program to input the existing road network : program to input data for
road network of forest-road and public road which are road network in
forest-road placement plan area, to input data for appointing road number
relating plan division.

5) Program to input control data : program to input data of terrain
division, total forest-road distance relating management code, plan division,
road number and so on which are control point data to compute
forest-road density and forest-road arrangement.

6) Program to compute the direction of terrain and the index number of
terrain : program to compute and distinguish incline direction of terrain and
the index number of terrain with inputted data in digitalized topographical
map.

7) Program to compute forest-road density : program to compute the most
suitable forest-road density relating forest-road placement plan division
with inputted various kinds of data.

8) Program to compute forest-road arrangement @ program to compute
forest-road arrangement which has investment effect maximized with
inputted various kinds of data.

And main forest-road which connect this village with that village is

connected as the shortest distance with the function of forestry added in



topographical map, vice forest-road is placed with only pure function of
forestry considered. In calculation of forest-road density and forest-road
placement, Matthew's theory which has the sum of the expense of
gathering timber and the expense of constructing forest-road minimized

was applied.

IV. RESULTS and PROPOSALS
1. Results

OS(Operating System) of "program for placing forest-road; developed
by this study is Korean Windows 98 in PC compatible IBM PC and
Microsoft Visual Basic ver. 50 as tool to develop this program was
employed. User interface was designed as systematic structure, it is
presented as a kind of GUI(Graphic User Interface) and the interface was
designed to input data moving continuously from upper concept to more
detailed lower concept and to output the result.

Most items can be selected by mouse and items which need input are
presented as two methods, one method is to input directly and the other
method is to select in list, to have user convenient as possible as we can.
And user interface was designed for non-professional user to use dat._a
easily and to support command performance by multiple windows, menu,
tool bar and appointment of range. And the menu is pull-down-menu on
the upper scene which is usual windows style, and this program was also
developed to appear sub-pop up menu belong to the menu if each menu is
selected.

Developed 'the program for placing forest-road, has suitable forest-road
density and result of the most suitable forest-road arrangement appeared,
has suitable forest-road density calculated with expense to gather timber,

expense to construct forest-road, expense to walk in forest considered. And
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the most suitable forest-road arrangement was designed for forest-road
arrangement network which have investment effect maximized to be
calculated through minimizing the sum of expense to gather timber and
expense to construct forest-road.

Inputted data were divided into map data and control data. And digital
terrain model, mép for dividing plan, map for dividing forest function and
the existing road network are inputted by map data, expense of gathering
work, rate of detouring forest-road and working road, unit cost of
constructing forest-road, coefficient of walking distance, unit cost of labor
an hour, walking speed, quantity of inputted labor force, quantity of timber
production and total distance of forest-road are inputted by control data
which- are expense to gather timber related terrain division and
management code, and various kinds of factors related expense for
constructing forest-road. And map data was designed for data to be
inputted by mesh method for common matrixization. We carried out
calculation of forest-road density and forest-road arrangement through
applying developed program to experimental forest of Kyungpook national
university. As a result, suitable distance of forest-road can be sought,
when the existing forest-road line was compared with planned forest-road

we could know much difference between those.

2. Proposals for practical use
The developed this program to place forest-road could be used by
Forestry Administration, Forestry Union, owner of mountain designing and
constructing forest-road. Because this program is to decide density and
arrangement of forest-road and to decide prior rank in constructing
forest-road, design map of forest-road must be made out separately.

This program to place forest-road can be used to construct new

_11_



forest-road or to construct vice forest-road which compensate already
constructed forest-road for function of forestry. Hence, we have plan to

spread out this program and to educate persons who are in charge of

forest-roads.
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