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Abstract: By applying the Analytic Hierarchy Process(AHP) method, we calculated the weight of factors related to
the selection of check dam sites and generated basic data related to the selection of the target site. As a result of
the AHP classification, three evaluation items(Susceptibility, Vulnerability, and Constructability), 12 evaluation factors
(Susceptibility 10, Vulnerability, and Constructability 1), and two-six evaluation criteria in each evaluation factor were
selected. After calculating the relative importance by using the selected evaluation items, evaluation factors, and
criteria, the vulnerability items such as medical facilities, facilities for the aged, educational facilities, and private
homes were found to be higher than the other items. When the relative weight for deciding qualified sites was applied
to the forest watersheds in the Gangwon region, 8,601 forest watersheds(35.2 % of the total forest watersheds) were
found to be suitable for the installation of check dams.
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(D Selection of research sites and classification of
forest watershed areas
!
@ Selection of evaluation factors related to the
installation of check dam
!
(@ Calculate the relative weight of the evaluation
factor

!

@ Application of relative weight of forest watershed

!

(® Evaluation of the applicability of the relative
weight of installation of check dam

Figure 1. Research flow.
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Table 1. Evaluation items, factors, and criteria related to the selection of the target site for the check dam.

Item Factor Criteria
Watershed area (ha) Less than 20 ha 20~100 ha More than 100 ha
igg;ﬁ @) None Less than 100 m 100~1,000m  More than 1,000 m
Slope (°) Less than 15 15~20 20~25 25~30 More than 30
Soil Depth (cm) Less than 0.2 0.2~0.5 0.5~1.0 More than 1.0
Geology S}Eﬁ;sfgggsgt):_e’ Granulomycetes, etc. Phyllite, Slate, etc.
Susceptibility Gneiss, Schist etc. Porphyry, Andesite etc.
HillSlope Shape Convex slope Straight slope Concave slope Complex slope
%g?;isg)de hazard map I I m I\ v
Forest Stand Mixed Broad-Leaved Coniferous Unstocked
Displacement area None Existence
Forest road None Existence
. . None Agricultural area Private house
Vulnerability Protected facilities - — — - —
Educational facilities Facilities for the aged Medical facilities

Constructability Road None Forest road Farm road Road
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Figure 3. Distribution of the relative weights of check dam
installed and uninstalled watershed.
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Table 2. Calculated weight and relative weight.

[EL@raE A109H A|4Z (2020)

Item Factor Criteria Relative weight

Watershed Less than 20ha(0.1411) 0.003138
area 20~ 100ha(0.2628) 0.005845
(0.0447) More than 100ha(0.5961) 0.013259
None(0.0711) 0.001203
ig:;tmh Less than 100m(0.1534) 0.002595
(0.0340) 100~ 1,000m(0.2845) 0.004813
More than 1,000m(0.2845) 0.008307
Less than 15(0.0368) 0.002234
15~20(0.0902) 0.005476
Slope 20~25(0.2034) 0.012348

(0.1220)
25~30(0.2792) 0.016949
More than 30(0.3905) 0.023706
Less than 0.2(0.0995) 0.003416
Soil Depth 0.2~0.5(0.1529) 0.005250
(0.0690) 0.5~1.0(0.2596) 0.008913
More than 1.0(0.4881) 0.016759
Shale, Sandstone, Limestone etc. (0.2176) 0.007839
Granulomycetes, etc. (0.1324) 0.004770

o Geology .

Susceptibility (0.0724) Phyllite, Slate, etc. (0.1689) 0.006085
(0.4976) Gneiss, Schist etc. (0.2326) 0.008380
Porphyry, Andesite etc. (0.2485) 0.008953
Convex slope(0.1655) 0.008795
HillSlope Shape Straight slope(0.1189) 0.006319
(0.1068) Concave slope(0.3457) 0.018372
Complex slope(0.3699) 0.019658
1 (0.5087) 0.047563
. 11(0.2570) 0.024029
3?2871;()16 hazard map I(0.1219) 0.011398
IV(0.0670) 0.006264
V (0.0454) 0.004245
Mixed(0.1127) 0.004498
Forest Stand Broad-Leaved(0.1087) 0.004338
(0.0802) Coniferous(0.2616) 0.010440
Unstocked(0.5170) 0.020632
Displacement area None(0.1742) 0.012491
(0.1441) Existence(0.8258) 0.059213
Forest road None(0.1686) 0.011653
(0.1389) Existence(0.8314) 0.057464
None(0.0256) 0.010038
Agricultural area(0.0437) 0.017135
Vulnerability gfltlf;‘eesd Private house(0.1654) 0.064853
(0.3921) (1.0000) Educational facilities(0.2050) 0.080381
Facilities for the aged(0.2632) 0.103201
Medical facilities(0.2969) 0.116414
None(0.0618) 0.006817
Constructability Road Forest road(0.4222) 0.046569
(0.1103) (1.0000) Farm road(0.1584) 0.017472
Road(0.3577) 0.039454
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Table 3. Results of the application of relative weights.

Sk AHP HA7]%e] Ag- 451

Classification Check dam Highest score Lowest score Average score
Installed 0.8208 0.2667 0.4243
Total
Uninstalled 0.7489 0.1947 0.4131
Installed 0.3821 0.1676 0.2780
Susceptibility
Uninstalled 0.3934 0.1208 0.2537
Installed 0.3921 0.0577 0.0779
Vulnerability
Uninstalled 0.3476 0.0577 0.1120
Installed 0.1103 0.0161 0.0684
Constructability
Uninstalled 0.1103 0.0161 0.0474
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Figure 4. Distribution of the relative weights of Qualification
and Disqualification Sites.
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