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Abstract: The purpose of this study is to provide basic data for forest roads management by using AHP methodology
to group the grade of disaster risk. In addition to this, a field study was performed at 114 targeted points on
forest roads where there are high risks of disaster occurrence. The results of the field survey and the analysis
of AHP were compared to provide the degree of disaster risks. It shows that the drainage facilities occupied
the highest weighted value. Meanwhile, based on AHP analysis data, evaluation chart was created by providing
evaluation criteria and evaluation score to each evaluation items. As a result of applying the evaluation chart to
the field survey data, the highest score was 78.8 and the lowest score was 42.7 with the mean score of 61.8.
Finally, through the experts' consultation based on calculated scores, this study proposed four different groups
of disaster risk on forest roads.
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Table 1. Analysis result of evaluation per category for the whole of weighting.

Weighting Weighting Weighting
1st phase (%) 2nd phase %) 3rd phase (%)
H ial Distance from private house 6.1
uman socia . .
environment 14.5 Dfstance f_rom public property 2.1 - -
Disaster history 6.3
Recurrence interval of rainfall 6.2
Bedrock type 4.1
Natpral 26.5 Forest type 2.6 - -
environment .
Position of forest road 84
Basin area 52
Continuous length 1.5
Vertical grade 2.7
Road & roadbed 10.5 Cross grade 1.1
Drainage facility interval 32
Paved condition 2.0
Slope form 1.4
Component of 59.0 Vegetation coverage 34
forest road Slone | 12
Cutting slope & fill slope 19.4 ope engh ’
Slope gradient 54
Slope aspect 12
Soil type 4.8
Forest road struct 291 Drainage structure 18.6
orestroad structure ) Slope stabilization structure 10.5
Table 2. Evaluation of human social environment and natural environment.
Factor Score per category
Dist Under 100 m 100~150 m 150~200 m 200~250 m More than 250 m
Distance from sance 3.03 1.25 0.92 0.68 0
private house Mountain area Undulating slope-area Sloping area  Steep slope-area  Steeper slope-area  Bluff slope-area
slope 0.68 0.56 1.52 3.05 1.79
Dist Under 100 m 100~150 m 150~200 m 200~250 m More than 250 m
Distance from sance 1.05 0.43 031 0.24 0
public property Mountain area Undulating slope-area Sloping area  Steep slope-area  Steeper slope-area Precipitous slope-area
slope 0.24 0.19 0.53 1.05 0.61
. . Non disaster history but
Non disaster history and ~ Damage has occurred but . Damage has occurred and
. . . concern about disaster . H .
Disaster history no damage concerns restoration has perfect occurrence insufficient restoration state
0 2.1 4.2 6.3
Recurrence n/a 2~5 years 5~20 years 20~50 years 50~100 years
interval of rainfall 0 6.2 42 22 0.2
Bedrock Igneous rock Sedimentary rock Metamorphic rock
edrock type 22 3.0 4.1
Forest t Broadleaf forest Mixed forest of soft and hardwood Coniferous forest
orestiype 0.4 0.8 26
Horizontal Slope area Valley area Ridge area
Position of position 14 2.8 42
forest road Vertical Piedmont area Hillside area Tiptop area
position 1.4 2.8 42
Basin arca Under 10 ha 10~30 ha 30~50 ha More than 50 ha
1.3 2.6 39 52
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Table 3. Evaluation of component of forest road.
Factor Score per category
Vertical grade  Soil vulnerable to erosion (unpaved road) Soil strong to erosion (macadam)
0-6% Under 50 m 50~75 m Over 75 m Under 90 m 90~120m  More than 120 m
¢ 0 0.75 1.50 0 0.75 1.50
Continuous length
of rolaclll us fengt 7 12% Under 35 m 35~40m Over 40 m Under 60 m 60~75 m More than 75 m
° 0 0.75 1.50 0 0.75 1.50
Below 30 m Over 30 m Below 50 m More than 50 m
Over 12%
0 1.50 0 1.50
Vertical grade of Under 2% 2~7% 7~12% 12~18% More than 18%
road 0.9 0 0.9 1.8 2.7
. Under 1.5% 1.5~2% More than 2%
Paved section
Cross grade of 1.1 0 1.1
road Unpaved Under 3% 3~5% More than 5%
section 1.1 0 1.1
Vertical grade Under 80 m 80~100 m 100~160 m More than 160 m
Drainage structure 2~8% 0 0.4 0.6 0.8
interval 8~12% 0.4 0.8 1.2 1.6
Over 12% 0.8 1.6 24 32
) Continuous length (under 40 m) Continuous length (over 40 m)
Paved condition Vertical gorade Paved Unpaved Paved Unpaved
(over 8%)
0 1 0 2
Slope f Straight slope Convex slope Concave slope Complex slope
Ope form 0.35 0.70 1.05 140
) Low (under 30%) Middle (30~60%) High (more than 60%)
Vegetation coverage
34 1.4 2.4
Slope leneth Under 4 m 4~8 m 8~12m More than 12 m
opeleng 0.8 1.6 24 32
Cutting s] Under 40° 40~45° 45~50° 50~55° More than 55°
titing Siope 0.55 1.10 1.65 2.20 2.75
Slope gradient
Fill sl Under 30° 30~35° 35~40° 40~45° More than 45°
i slope 0.55 1.10 1.65 2.20 275
South South west West North west North North east East South east
Slope aspect
0.5 0.5 0.2 0.4 1.0 1.2 0.9 0.7
Soil Soil Gravelly sandy soil Haed rock Soft rock Weathered rock
ot type 0.96 1.92 2.88 3.84 4.80
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Table 3. Continued.

Factor Score per category
Mai diti Good Normal Poor
aintenance condition 0 31 62
. . Good Normal Poor
Drainage structure Accuracy of structure position
0 3.1 6.2
A ; L Good Normal Poor
ccuracy of structure scale 0 31 62
Maint diti Good Normal Poor
aintenance condition 0 17 35
Slope stabilization A ; . Good Normal Poor
structure ccuracy of structure position 0 17 35
A Fstruct ! Good Normal Poor
cecuracy of structure scale 0 17 35
Table 4. Disaster risk rating for forest road.
Grade Score
Ist grade(disaster risk area that require urgent action) More than 80 points
2nd grade(disaster-prone area that require structural reinforcement and repair) 60~80 points
3rd grade(disaster-prone area of low, but maintenance is required) 40~60 points
4th grade(disaster-prone area of low) Under 40 points
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