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Evaluating Functional Efficiency of Existing Forest Roads!'*
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ABSTRACT

The critical need of forest road for enchancing the additional values of various forest products, in addition,
giving more recreational opportunity to citizen, has been recognized.
In this study the present author aimed to ascertain the most effective construction working plan of forest

road being fit to Korean geographic condition.
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To execute this research program, four locations in national forest of Kangweon-do district and other four
locations in private forest in Chollabuk-do district both where forest roads have previously been constructed
were selected to analyze the effectiveness basing upon the various factors separately or in combination. The
results are summarized as follows ;

1. The investment efficiency in forest road construction showed to increase in the area where terrain factors
and district social factors rate is high, and to decrease in the area where forest status factors and forest road
structure factors rate is high. So in future the Forest Resource Development Model of forest road should take
more importance particulary on those area having terrain factor ratio is low. The extractable value of
constructed forest road based on forest status factors rate is expected to increase in case of high considerably .

2. To construct of forest road for increasing multiple use of forests, forest road should be construct with
priority on area where obtained total score by evaluation factors is high. And these evaluation factors should
take possible determine the position of forest road construction.

2. The following five types of forest road basing upon function performance are suggested with regard to
the place where road is constructed.

(1) Forest Utilization Model ; where forest status factors and forest road structure factors rate are over
60% .

(2) Forest Resource Development Model ; where terrain factors, forest status factors, forest road struc-
ture factors and district social factors rate are less than 60%.

{3) Community Development Model ; where terrain factors, forest road structure factors and district
social factors rate are over 60% but forest status factors rate are less than 609 .

{4) Recreation and Health Model ; where terrain factors, forest status factors, forest road structure
factors and district social factors rate are over 60%.

(5) Multiple Use Model ;: where both forest status factors and district social factors rate are over 609% .

Key words : Forest road type, Effects of comstruction, Investment efficiency
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Locations
Namcheon-gun Kangweon-do
Samcheok-gun Kangweon-do

2
a

Chuncheon-gun Kangweon-do
Inje-gun Kangweon-do

Paekdo-ri Pibong-myon
Wanju-gun Chollabuk-do
Sangka-ri Jeoksang-myon
Muju-gun Chollabuk-do
Paekam-ri Paekun-myon
Chinan-gun Chollabuk-do
Kyodong-ri Peonam-myon
Changsu-gun Chollabuk-do
Saengkok-ri Seoseok-myon
Hongcheon-gun Kangweon-do
Dangrim-ri Seo-myon
Echeon-ri Weondeok-up
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Road
length (km)
2.40
2.48
4.14
2.10
6.52
11.96
1.48
18.24

e 2

2
o

year
1986
1985
1987
1987
1990
1990
1990
1990

BEMNE G 83(2)%. 1994F 64
Construction

Ownership

Private
Private
Private
Private
National
National
National
National

Road
symbol
PD
SKA
PA
KD
SKO
DR
NC
EC

Table 1. General descriptions on the investigated forest roads
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Table 2. Evaluation scores by factors of forest

ool R Hotiel MRES

Evaluation score

Factors i 7 3 , z
Terrain factors
Slope index (%) 121< 101-120 81-10 061-80 <60
Valley density ~ ~ ~
(No. /km?) 2.1< 1.6-2.0 1.1-1.5 0.6-1.0 <0.5
Undulation index (%) 41< 31-40 21-30 11-20 <10
Terrain index (%) 100< 70-99 40-69 20-39 <19
Forest siatus factors
Usable area(ha/km) <80 §1-120 121-160 161-200 201<
Growing stock (m3/ha) <20 21-30 31-40 41-50 51<
Age class I 11 I v A%
9% of plantation <15 16-30 31-45 46-60 61<
Road density (m/ha) <2.5 2.6-5.0 5.1-7.5 7.6-10 10.1<
Forest road structure factors
Width{m) <2.0 2.1-3.0 3.1-4.0 4.1-5.0 5.1<
Vertical gradient (%) 15< 12-14 9-11 6-8 <5
Curve radius{m) <10 11-20 21-30 31-40 41<
Road materials Dirt Dirt+ Metal Grassy Metal Paved
Cutting/banking ratio 2.2< 1.9-2.1 1.6-1.8 1.3-1.5 <1.2
District social factors
Access distance (km) 41< 31-40 21-30 11-20 <10
Connection type Blind 'In A_mong Provincial National
process village road road
Function attribute (No.) 1 2 3 4 5
Household (No.) <30 31-60 61-90 91-120 121<
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Table 3. Data of terrain factors in investigated forest area
Road Slope Valley Undulation Terrain
symbol* index (%) density (No/km?) index (%) index (%)
PD 64.7 1.2 20.2 53.6
SKA 66.0 0.6 18.1 54.1
PA 75.3 2.0 36.0 65.5
KD 80.7 1.1 38.9 70.2
SKO 102.0 1.5 34.5 87.2
DR 73.0 2.4 29.8 62.2
NC 124.7 0.2 23.3 99.3
EC 91.4 1.6 20.9 73.7
* See Table 1 for the road symbol abbreviations.
Table 4. Data of forest status factors in investigated forest area
Road Usable Growing Age % of Road
symbol* area (ha/km) stock {m*/ha) class plantation density (m/ha)
PD 164 18.0 I 12.7 6.11
SKA 193 25.7 11 47.1 5.19
PA 198 19.6 1 14.0 5.04
KD 170 27.0 11 16.9 5.90
SKO 33 37.2 11 27.3 12.10
DR 57 37.5 11 54.8 17.67
NC 100 63.3 111 57.4 10.04
EC 107 61.9 II 12.8 9.31
* See Table 1 for the road symbol abbreviations.
Table 5. Data of structure factors in investigated forest road
Road width Vertical Curve Road Cutting/banking
symbol* (m) gradient (%) radius(m) materials {ratio)
PD 3.6 8.0 19.8 dirt +metal 3,642/1,958(1.9)
SKA 4.0 8.0 19.8 dirt +metal 545/267 (2.0)
PA 4.0 9.1 34.9 dirt +metal 2,023/1, 455(1.4)
KD 3.5 9.0 22.0 dirt +metal 2,011/843 (2.4)
SKO 3.6 7.6 21.5 dirt + metal 5,926,/3,241(1.8)
DR 4.0 3.6 20.9 dirt +metal 7,844/4,061(1.9)
NC 3.6 4.2 51.1 dirt +metal 4,286./1,827(2.3)
EC 4.0 6.5 31.0 dirt + metal 7, 36074, 464 (1.6)
* See Table 1 for the road symbol abbreviations.
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Table 6. Data of district social factors in investigated forest area

Road Distance of Type of Function Number of
symbol* access(km) connection attribute (No.) household (No.)
PD 12 Province road 3 9
SKA 14 Province road 3 120
PA 28 Province road 4 71
KD 9 In process 4 40
SKO 46 Province road 3 65
DR 11 Province road 3 25
NC 12 Province road 3 8
EC 22 Province road 3 117

* See Table 1 for the road symbol abbreviations.
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Table 7. Result of evaluation factors in investigated forest area

Road symbol*
PD SKA PA KD SKO DR NC EC

Factors

Terrain factors

Slope index 4 4 4 4 2 4 1 3
Valley density 3 4 2 3 3 1 5 2
Undulation index 4 4 2 2 2 3 3 4
Terrain index 3 3 3 2 2 3 2 2
Subtotal 14 15 11 11 9 11 11 11
Obtained rate (%) 70 75 55 55 45 55 55 55
Forests status factors
Usable area 4 4 4 4 2 1 2 2
Growing stock 1 2 1 2 3 3 5 5
Age class 2 2 3 2 3 2 3 2
9% of plantation 1 4 1 2 2 4 4 1
Road density 3 4 2 3 5 5 5 4
Subtotal 11 16 11 13 15 15 19 14
Obtained rate(%) 44 64 44 52 60 60 76 56
Forest road structure factors
Width 3 3 3 3 3 3 3 3
Vertical gradient 4 4 3 3 4 5 5 4
Curve radius 2 2 4 3 3 2 5 4
Road materials 2 2 2 2 2 2 2 2
Cutting/banking ratio 2 2 4 1 3 2 1 3
Subtotal 13 13 16 12 15 14 16 16
Obtained rate (%) 52 52 64 48 60 56 64 64
District social factors
Access distance 4 4 3 5 1 4 4 3
Connection type 4 4 2 4 4 4 4 4
Function attribute 3 3 4 4 3 3 3 3
Household 1 4 3 2 3 1 1 4
Subtotal 12 15 12 15 11 12 12 14
Obtained rate (%) 60 75 60 75 55 60 60 70
Total 50 59 50 51 50 52 58 £5
Obtained rate (%) 55.6 65.6 55.6 56.7 55.6 57.8 64.4 61.1
* See Table 1 for the road symbol abbreviations.
Table 8. Basic data for analysis of construction effects of forest road in investigated forest area
Road Skidding Timber harvesting Construction Degree of Investment
symbol* area (ha) potential(m®/ha) cost{l, 000won) sufficiency efficiency
PD 120 2.9 37,738 0.305 0.497
SKA 124 5.4 51, 787 0.259 0.821
PA 207 3.7 80, 966 0.252 0.618
KD 105 3.5 40, 018 0.295 0.513
SKO 326 4.7 199, 695 0.605 0.209
DR 598 6.4 359, 392 0.883 0.199
NC 74 6.0 43,276 0.502 0.338
EC 912 7.2 512, 804 0.465 0.453
* See Table 1 for the road symbol abbreviations.
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Table 9. Partial correlation coefficient by factors

F Degree of Investment
actors Y .
sufficiency efficiency
Slope index 0.330 0.577
Valley density 0.706 0.505
Terrain factors Undulation index 0.841* 0.886*
Terrain index 0.336 0.591
Subtotal 0.489 0.734
Usable area 0.164 0.141
Growing stock 0.914* 0.853*
Forests status Age class 0.032 0.268
factors % of plantation 0.602 0.714
Road density 1.000** 0.910*
Subtotal 0.873* 0.775
Road width 0.279 0.429
Vertical gradient 0.865* 0.632
Forest road Curve radius (.484 0.612
structure factors Cutting/banking ratio (.489 0.446
Road materials - -
Subtotal 0.879* 0.835*
Access distance 0.414 0.556
District social Connection type 0.358 0.313
factors Function attribute 0.486 0.324
Household 0.428 0.582
Subtotal 0.516 0.718
* Significant at 3% level
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Table 10. Determination of forest road type by factors of forest
Model Forest Forest Community Recreation Multiple
Resource
factors Utilization Development  Development and Health Use
Terrain factors A A O O A
Forets s 0 s : 0 o
Forest road o A o o A
structure factors
District social A A o o o
factors
Notice ; O : Factors ratio are over 60%, A : Factors ratio are less than 60%
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