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ABSTRACT

The purpose of this study is to analyze the effect of hiking trails on forest landscape's fragmentation, based
on which also to assess the landscape-ecology-based integrity by small drainage area by selecting Bukhansan
National Park as a survey target. The results of effect analysis are as follow; size of forest patch decreased; the
density of patch and edge increased; patch shape became complicated; the dimensions of core area noticeably
decreased and proximity degree between patch increased after trail-building. In addotion, the assessment results
of overall landscape ecology-based integrity by small drainage basin showed that the Bukhansan catchment area
was highest making 3.7 point, while Gugi catchment area was rated the lowest making 1.6 point. Putting the
above results together, it is necessary to prohibit the opening up of unnecessary trails and to make room for
ecological restoration of damaged and disturbance area to their original state as nature goes for landscape-
ecology-based conservation and management of forests.
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Figure 1. The location of the study area
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Figure 3. Forest patches of before and after trail-building
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Table 1. The area and name of each catchment

iD Catchment name Area(km?) Rate(%)
Cl Angol 5.85 7.32
C2 Songchu 15.29 19.13
C3 Dobong 12.88 16.12
C4 Bukhansan 21.77 27.24
CS Gucheon 12.70 15.89
C6 Bulgwang 2.59 3.24
C7 Gugi 4.65 5.82
C8 Jeongneung 4.19 5.24
Total 79.92 100.00
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Figure 4. The process of dividing watershed
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Table 2. Landscape indices included in the analysis
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Item Index Description Limits Unit
PD Patch density 0<PD No./100ha

Area/Density LPI Largest patch size 0<LPI<100 %
/Edge MPA Mean patch area 0<MPA ha
ED Edge density 0<ED m/ha

MSI Mean shape index 0<MSI -

Shape AWMSI  Area-weighted mean shape index 0<AWMSI -

MFDI Mean Fractal dimension index I<MFDI<2 -

AWMFDI  Area-weighted mean fractal dimension index 1<AWMFDI<2 -

Core area TCA Total core area 0<TCA ha
CPLAND Core area percentage of landscape 0<CPLAND<100 %

Proximity MPI Mean proximity index - -
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Table 3. The change values of landscape indices by trail-building

Item Index Unit Before trail-building(A)  After trail-buliding(B) Change value(B-A)
PD No./100ha 031 2.04 1.73(1)

. LPI % 99.65 12.54 -87.11(3)
Area/Density/Bdge  \/p \ ha 326.82 49.03 277.80(1)
ED m/ha 37.67 87.49 49.83(1)

MSI - 1.43 1.73 0.30(T)

Shape AWMSI - 7.89 2.36 -5.52(1)
MFDI - 1.04 1.08 0.04(1)

AWMEFDI - 1.23 1.12 -0.11(1)

Core Area TCA ha 6580.80 5186.97 -1393.83(1)
CPLAND % 87.55 75.04 -12.51(1)

Proximity MPI - 12739.08 945.78 -11793.29(1)
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Figure 5. The change patterns of landscape indices by trail-building
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Catchment
C1° Angol

C2 : Songchu
G3 : Dobong

C4 : Bukhansan
C5 : Gucheon
C6 : Buigwang
C7 : Gugt

C8 : Jeongneung
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Figure 6. Spatial distribution of forest patch on each
catchment
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Table 4. Ttems and factors for the integrity assessment on each catchment

Assessment Item Effect Catchment

Ttem Factor C1 C2 C3 C4 C5 C6 C7 C8
General item Forest rate + 87.87 89.95 8472 8748 85.85 7847 7877 7298
Trail density - 8.39 5.35 10.98 7.84 10.25 13.31 10.17 11.19
PD - 2.14 1.53 2.75 1.94 5.50 5.40 6.55 4.45
Area/Density/Edge LPI + 36.38 3045 2191 33.62 18.26  25.91 3538  37.10
ED _ 95.70 6447 106.95 84.31 9522 183.32 145.78 100.13
MPA + 46.73 65.50  36.37 5147 18.17 18.51 1526  22.47
Shape MSI + 1.77 1.45 1.77 1.73 1.40 1.99 1.50 1.39
MFDI + 1.09 1.05 1.09 1.08 1.07 111 1.06 1.05
Core Area TCA + 373.86 111438 762.12 144648 816.75 103.50 218.61 261.00
CPLAND + 72.72 81.02 69.84 7595  74.93 50.84  59.68  72.59
Proximity MPI + 419.98 996.18 542.68 830.50 43427 187.01 178.64 311.81
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Table 5. The results of the integrity assessment on each catchment
Assessment Item Catchment
Item Factor Cl1 C2 C3 C4 C5 C6 C7 C8
Forest rate 4.0 4.0 2.0 3.0 3.0 1.0 2.0 1.0
General item Trail density 3.0 4.0 2.0 4.0 2.0 1.0 3.0 1.0
Mean(A) 35 4.0 2.0 35 25 1.0 25 1.0
PD 3.0 4.0 3.0 4.0 1.0 2.0 1.0 2.0
LPI 4.0 2.0 1.0 3.0 1.0 2.0 3.0 4.0
Area/Density/Edge ED 3.0 4.0 2.0 4.0 3.0 1.0 1.0 2.0
MPA 3.0 4.0 3.0 4.0 1.0 2.0 1.0 2.0
Mean(B) 3.3 3.5 2.3 3.8 1.5 1.8 1.5 2.5
MSI 4.0 2.0 3.0 3.0 1.0 4.0 2.0 1.0
Shape MFDI 4.0 1.0 3.0 3.0 2.0 4.0 2.0 1.0
Mean(C) 4.0 1.5 3.0 3.0 1.5 4.0 2.0 1.0
TCA 2.0 4.0 3.0 4.0 3.0 1.0 1.0 2.0
Core Area CPLAND 3.0 4.0 2.0 4.0 3.0 1.0 1.0 2.0
Mean(D) 2.5 4.0 2.5 4.0 3.0 1.0 1.0 2.0
Proximity MPI 2.0 4.0 3.0 4.0 3.0 1.0 1.0 2.0
Mean(E) 2.0 4.0 3.0 4.0 3.0 1.0 1.0 2.0
Total Mean
(A+B+C+D+E)/5) 3.1 34 2.6 3.7 23 1.8 1.6 1.7
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