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Use Impacts on Environmental Deteriorations of
Trail and Campsite in Tokyusan National Park!

Tae-Ho Kwon?, Koo-Kyoon Oh3, Joon-Woo Lee*
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ABSTRACT

Use impacts on environmental deteriorations were studied on the four major trails and a campsite of
Tokyuksan National Park in 1993. The entire width, bare width, maximum depth and slope of trail as
the trail condition were significantly greater on the more heavily used trail. Percentages of rock-ex-
posed, deepening, root-exposed points as the deterioration types of trail which were surveyed at the
total of 106 points were higher and trail conditions were significantly different from those of
non-deteriorated points. On the Paekryon trail, the damaged area more severe than Class 4 reaches
about 910m? /km and the use impact and deterioration on campsites were accelerated, The dominant
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trees of the the upper and lower layer in trail edge vegetation could be Quercus serrata and Acer

pseudo-sieboldianum for Paekryon trail, Q. mongolica and Tripterigium regelii for the other trails. A.

pseudo-sieboldianum, Q. serrata, Rhus trichocarpa, Fraxinus sieboldiana, Lespedeza maximowiczi, Symplocos

chinensts for, pilosa were classified for tolerant species to use impacts,

KEY WORDS : TOKYUSAN NATIONAL PARK, USE IMPACT, TRAIL DETERIORATION, CAMPSITE,

EDGE VEGETATION
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Figure 1. Location of survey trails and campsite in To-

kyusan National Park.
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Jable 1. Trail conditions in relation to amount of use.

SEAANIT 7(2) 1994

Trail name* Amount of use N  Altitude  Trail width? Bare width? Maximum depth? Trail slope?
-------------------------- M smmmmmmemmemmee e %
1. Paekryon Heavy 22 1,264 4.1° 36" 0.36" 35.0
II. Osuja Medium 28 1,265 14 122 0.17 15.32
fi. Chilpong Medium 27 1,186° 1.6 1.22 0.21 23.6
IV. Ridge Light 29 1,330 1.4 0.8 0.19 25.3
Total 106 1,263 2.0 1.6 0.22 24.2
* I. Paekryon : Paekryonsa - Hyangchokpong,
II. Osuja : Hyangchokpong - Chungpong - Osujagul - Paekryonsa,
Ill. Chilpong : Hyangchdkpong - Chilpong - Inwoltam,
IV. Ridge : Namtokyusan - Satkatkoljae - Tongyopryong - Chungpong,
v 2 : Significant at p=.05 and .1 respectively, by the analysis of variance between trails.
a: b : Significant at p=.05 and .1 respectively, by the difference-of-means tests in comparison of heavy-used trails

with light-used trail,
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Table 2-1. Trail conditions in relation to physical deterioration types of trails. (Total : N=106)

245

Deterioration types N(%) Altitude  Trail width? Bare width? Maximum depth?  Trail slope?
-------------------------- M smmmmmmmmmmmmmeeeeeaos %
Rock-exposed 63(59) 1,252 2.5° 2.0° 0.28° 30.9°
Root-exposed 40(38) 1,204° 2.9° 2.4° 0.30° 33.0°
Deepening 43(41) 1,241 2.9° 2.3° 0.35° 36.8°
Widening 21(20) 1,206 4.4° 3.7° 0.39° 39.1°
Diverged 24(23) 1,261 3.9 3.3 0.33° 36.3°
Others 25(24) 1,234 2.6° 2.1° 0.26 21.7°
Non-deteriorated 21(20) 1,340 0.9 0.7 0.10 10.0
Table 2-2. (Paekryon trail : N=22)
Deterioration types N(%) Altitude  Trail width Bare width Maximum depth Trail slope
-------------------------- M mmmmmmcrmmmmmaeeeeeeee Y
Rock-exposed 17(77) 1,290 4.6 4.0 0.42 40.1
Root-exposed 16(73) 1,180 4.4 3.8 0.37 32.3
Deepening 14(64) 1,252 5.0 4.4 0.46 41.9
Widening 10(45) 1,244 5.9 5.2 0.49 45.3
Diverged 13(59) 1,284 5.2 4.6 0.42 44,2
Others 4(18) 1,198 8.0 6.9 0.51 50.5
Non-deteriorated 1( 5) 1,520 2.5 2.3 0.26 31.0
Table 2-3. {Osuja trail : N=28)
Deterioration types N(%) Altitude  Trail width? Bare width? Maximum depth!  Trail slope?
-------------------------- 1 Y T %
Rock-exposed 21(75) 1,250 1.6° 1.4° 0.20° 17.5°
Root-exposed 7(25) 1,231 1.72 1.5 0.28% 30.3°
Deepening 8(29) 1,326 1.8° 1.5° 0.34° 33.1°
Widening 4(14) 1,308 2.6 2.3° 0.35 30.0
Diverged 4(14) 1,280 2.0 1.7 0.28 38.3%
Others 11(39) 1,243 1.8° 1.5° 0.19° 13.2
Non-deteriorated 6(21) 1,278 0.6 0.5 0.06 5.8
Table 2-4. (Ch'ilpong trail : N=27)
Deterioration types N(%) Altitude  Trail width! Bare width!  Maximum depth Trail slope
-------------------------- M mmmmmmmeceeammcccce s %
Rock-exposed 14(52) 1,153 1.8° 1.3° 0.26° 31.3°
Root-exposed 11(41) 1,146 1.9 1.42 0.25° 34.4°
Deepening 15(56) 1,168 2.0 1.5° 0.27° 35.6°
Widening 5(19) 1,000 3.4° 2.5 0.27 33.2
Diverged 4(15) 1,076 2.8 2.2 0.21% 23.3
Others 5(19) 1,130 1.8 1.2 0.12° 19.0
Non-deteriorated 6(22) 1,383 0.8 0.6 0.08 10.7
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Table 2-5. (Ridge trail : N=29)
Deterioration types N(%) Altitude  Trail width? Bare width? Maximum depth  Trail slope?

-------------------------- M m-mmmeemmmmemee oo %

Rock-exposed 11(38) 1,323 1.8° 1.1° 0.23 41.6°
Root-exposed 6(21) 1,345 2.0 1.2 0.20 _ 35.5%
Deepening 6(21) 1,288 1.3 0.8° 0.322 32.8°
Widening 2(7) 1,325 29 1.9 0.27 41.5
Diverged 3(10) 1,378 2.3 142 0.13 16.7
Others 5(17) 1,346 0.9 0.6 0.22 20.0
Non-deteriorated 8(28) 1,332 1.1 0.5 0.13 9.9

1 2 : Significant at p==.05 and .1 respectively, by the analysis of variance between deterioration types.
b : Significant at p=.05 and .1 respectively, by the difference-of-means tests in comparison of various deteriorated

points with non-deteriorated points.
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Table 3. Areas by impact rating class of severe-damaged sites on and around trails and Tokyudae campground in To-

kyusan National Park,

Impact rating class

Sum of
Location
1 2 3 4 5 class 4-6
_______________________________ m? U
Paekryon trail ( 4 sites) 2,000
Ch'ilpong trail (10 sites) 955
Ridge trail (16 sites) 1,736
Hyangchokpong peak 2,098 768 408 1,054 164 1,218
Subtotal 5,909
Tékyudae campground
Campsite 1 5,725 10,250 2,475 775 10,750 11,525
Campsite 2 - 4,950 4,975 5,775 18,050 23,825
Campsite 3 - 7,925 - 5,350 25,500 30,850
Campsite 4 5,350 4,125 3,125 1,775 17,600 18,375
Campsite 5 825 6,800 1,225 600 25,150 25,750
Campsite 6 975 7,500 1,400 - 9,750 9,750
Campsite 7 Not surveyed
Subtotal 12,875 41,550 13,200 14,275 106,800 121,075
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Figure 2. Condition rating class of severe-damaged area
on Hyangchokpong Peak.
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Figure 4. Condition rating class of each campsite at Tokyudae in Tokyusan National Park.
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Table 4. Crown coverages and Shannon’s diversity indices of edge vegetation of the five trails in Tokyusan National

Park.
Dominant Shrub layer
Trail tree .
name! species H Dominant species Coverage No. of No. of
(%) individual species
BR Quercus serrata 1.2094 Acer pseudo-sieboldianum 23.5 226 32
0S-S Quercus mongolica 1.0503 Tripterygium regelii 57.5 310 24
0S-R Quercus mongolica 1.1790 Tripterygium regelii 61.6 300 34
CB Quercus mongolica 0.9753 Tripterygium regelii 82.9 1,356 50
RG Quercus mongolica 1.1413 Tripterygium regelii 51.0 512 30

* Unit area is 600m?2,

* Shannon’s diversity index(H’) uses logarithms to base 10.

! BR, OS, CB and RG repesent Paekryon, Osuja, Chilpong and Ridge trails, and-S and-R represent the slope and
ridge parts of Osuja trail with Chungpong as the division point respectively. Especially RG, here, means Ridge trail

between Namtokyusan and Tongyopryong.

Table 5. Similarity indices of edge vegetations of lower
layer between trails in Tokyusan National

Park.
Similarity index(%)
BR 0S-S OS-R CB
0S-S 23.13
OS-R 22.88 57.17
CB 23.17 52.20 66.52
RG 21.09 52.76 65.10 64.66
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Table 6. Crown coverages and Shannon’s diversity indices of edge vegetation by the location of trail on the slope in

Tokyusan National Park.

Dominant Shrub layer

:ﬁi: tree H’ ) . Coverage No. of No. of

species Dominant species (%) individual  species
BR-L Quercus serrata 1.1608 Lespedeza maximowiczii 28.9 114 25 1.1313
BR-U Quercus serrata 1.0649  Acer pseudo-sieboldianum 18.1 112 21 1.0514
OS-L Quercus mongolica 1.2333  Stephanandra incisa 38.3 152 28 1.1140
0S-U Quercus mongolica 0.8295 Tripterygium regelii 85.0 148 18 0.6563
OS-R Quercus mongolica 0.9908 Rhododendron yedoense var, 33.1 96 13 0.9505
CB-L Fraxinus mandshurica 1.3835 Stephanandra incisa 52.3 464 46 1.3044
CB-U Quercus mongolica 0.6760 Tripterygium regelii 100.0 740 23 0.5672
RG Quercus mongolica 1.1179  Weigela subsessilis 40.7 308 23 1.0415

* Unit area is 300m?.

* Shannon’s diversity index(H ") uses logarithms to base 10.

! BR, OS, CB and RG repesent Paekryon, Osuja, Chilpong and Ridge trails, and L, U and R represent lower, upper
and ridge parts of slopes respectively. Especially RG, here, means Ridge trail between Namtokyusan and

Tongyopryong.

Table 7. Similarity indices of edge vegetations of lower
layer between the location of trails on the
slope in Tokyusan National Park.

Similarity index(%)

BR-L BR-U OS-L 0S-U OS-R CB-L CB-U

BR-U 38.65

OS-L 2284 25.09

OS-U 21.83 24.63 19.22

OS-R 2202 3575 12.74 30.40

CB-L 49.64 40.66 37.93 23.68 16.66

CB-U 1566 26.65 24.04 69.62 33.14 25.75

RG 29.61 36.76 24.80 30.52 39.59 32.41 35.33
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