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ABSTRACT

This study was aimed at developing a computer model to determine rational road networks in mountainous
forests.

The computer model is composed of two major subroutines for digital terrain analyses and route selection.
The digital terrain model (DTM) provides various information on topographic and vegetative characteristics
of forest stands. The DTM also evaluates the effectiveness of road construction based on slope gradients.
Using the results of digital terrain analyses, the route selection subroutine, heuristically, determines the
optimal road layout satisfying the predefined road densities.

The route selection subroutine uses the area-partitioning method in order to fully of roads. This method
leads to unbiased road lavouts in forest areas. The size of the unit partitiones area can be calculated as a
function of the predefined road density. In addition, the user-defined road density of the area-partitioning
method provides flexibility in applying the model to real situations. The rational road network can be easily
achived for varying road densities, which would be an essential element for network design of forest roads.

! 32 19924 9H 8H Received on September 8. 1992
P e ABL RER IUHRREER



364 g e S FAS HEE BEEdel HE

The optimality conditions are evaluated in conjuction with longitudinal gradients, investment efficiency

earthwork quantity or the mixed criteria of these three.

The performance of the model was measured and, then. compared with those of conventional ones in terms

of average skidding distance, accessibility of stands, development index and circulated road network index .

The results of the performance analysis indicate that selection of roading routes for network design using the

digital terrain analysis and the area-partitioning method improves performance of the network design medel.

Kev words . Planning of forest road nctwork, Digital terrain wmodel, Forest road network model, Avea

-partitioning method, Route selection
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Fig. 1. Simplified diagrams of the process for road network design

ia) planning site of road network
ib) construction of the DTM

{c} area-pertitioning and centroid determining of the partitioned area

1d)

route selection among the centroids and starting points

(e1 construction of road network by the user-defined road density
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Table 1. The number of grids in a patitioned area
for various forest road densities(RD indi-
cates the forest road density in meters per
hectares ; RS indicates the forest road
spacing in meters ; Ap indicates the area
covered by a potential access distance in
hectares . Nau indicates the number of
unit area covered by the potential access
distance ; Dp indicates the potential
access distance in meters ; Au indicates
the unit area of the digital terrain model
used in hectares) .

RD RS Ap Nau
im/ha) {m} (ha) (ea)

3 2,000 Dp/ 5m/ha Dp/(Aux 5m/ha)
10 1,000 Dp/lom/ha Dp/(Aux10m/ha)
15 667 Dp/15m/ha Dp/(Aux15m/ha)
20 500 Dp/20m/ha Dp/(Aux20m/ha)
25 400 Dp/25m/ha Dp/{Aux25m/ha}
30 333 Dp/30m/ha Dp/{Aux30m/ha}
35 286 Dp/35m/ha Dp/(Aux35m/ha)
40 250 Dp/40m/ha Dp/(Aux40m/ha)
45 222 Dp/45m/ha Dp/(Aux45m/ha)
50 200 Dp/50m/ha Dp/(Aux50m/ha)
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