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Use Impacts on Environmental Deteriorations on
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ABSTRACT

Eight major trails of Soraksan National Park were selected to investigate the use impacts on
environmental deterioration of trail according to the different amount of use. The entire width.
bare width. maximum depth and slope of trail as the trail condition surveyed at the total of 188
points were significantly greater on the more heavily-used trail. Major deterioration types of
trail were root-exposure., widening, rock-exposure, divergence in order of frequency. And trail
conditions of deteriorated points were significantly different from those of non-deteriorated
points. The damaged area more severe than Class 4 on trail reached about 10.864m? in total,
and especially about 4,560m* in the section between Huiunkak Shelter-Munomigogae trail. The
dominant trees of trail edge vegetation were be Quercus mongolica in upper layer, but in lower
layer Carpinus laxiflora, Lespedeza maximowiczii for valley and Carpinus laxiflora,
Rhododendron mucronulatum var. cilatum, Tripterygium regelii for ridge. Especially coverage
and number of individuals was highest on Munomigogae-Taech’'ongbong trail of the largest use
of amount, and each trail was dissimilar in species composition of lower layer of edge vegetation.
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3 sddista 27483 Dept. of Landscape Architecture, Honam Univ., Kwangju 506-090. Korea
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Figure 1. Location of surveyed trails and sites in Soraksan National Park( | ~ V[ : No. of surveyed trail,
% : Surveyed site for impact rating class)
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Table 1. Trail conditions in relation to amount of use in Soraksan National Park

) ) Amount Altitude Topography Length
Trail Section
of use (m) (km)
Pisondae-Munomigogae( | ) Heaviest 360~1,000 Valley/Ridge 5.5
Munomigogae-Taech ongbong( 1 ) Heavy 1,000~1,700 Ridge 2.0
Osaek Ticket Office-Taech ongbong(1l) Heavy 440~1,700 Valley/Ridge 5.0
Pisondae-Madungnyong([V) Medium 360~1,327 Ridge 3.0
Chungchong Shelter-Hangeryong( V) Closed 1.004~1.520 Ridge 5.6
Osaek Park Office-Chombongsan{(Peak) (V) Light 400~1,420 Ridge 5.0
Yongso Waterfall-Chombongsan Samkori (V) Light 520~900 Valley 2.9
Chombongsan Samkori-Chombongsan(Peak) (VIl)  Light 900~1,420 Ridge 2.9
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Amount N Altitude®*  Trail Bare Maximum Trail
Trail name of use width®  width®  depth® slope’
m (%)
Pisondae - Heaviest 22 5476 2650 2168 0.27h 21.8
Munomigogae( | )
Munomigogae - Heavy 12 1362b 5.13 394  021b 254
Taech ongbong( [l )
Osaek Ticket Office - Heavy 26 977b 4.79 351 0378 312
Taech ongbong(1l)
Pisondae - Madungnyong([V) Medium 40 853 3.13 2.87 0.44 30.5
Chungch ong Shelter - Closed 35 1321 1070 075d  0.15P 219
Hangeryong(V)
Osaek Park Office - Light 23 855 177> 1.70b o0.180 284
Chombongsan(Peak) (V)
Yongso Waterfall - Light 15 720 1690 131b 0a17b 213
Chombongsan Samkori(Vl)
Chombongsan Samkori - Light 14 1105 098b 089> 0.11b 243
Chombongsan (Peak) (V)
Total 188 959 2.60 2.10 027 274

1. 2 : Significant at p=.05 and .01 respectively, by the analysis of variance between trails
a. b : Significant at p=.05 and .01 respectively, by the difference-of-means tests in comparison of each trail

with medium-used(Pisondae - Madiingnyong) trail
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Table 3. Trail conditions in relation to physical deterioration types of trail(Total : N=188)

N Altitude® Trail Bare Maximum Trail

Deterioration type (%) width® width® depth* slope®
m (%)

Rock-exposed 79(42.0) 952b 3.43b 2.77b 0.37b 33.02

Root-exposed 94(50.0) 869b 3.40b 2.83b 0.34b 21.52

Deepening 21(11.2) 924b 4.39b 3.98b 0.48b 39.8b

Widening 82(43.6) 966D 3.34b 2.42b 0.30P 27.5a

Diverged 36(19.1) 888b 4.29b 3.60b 0.41b 36.1b

Others 24(12.8) 859b 2.98b 2.63b 0.42b 39.1b
Non~deteriorated 49(26.1) 1067 1.13 0.85 0.14 20.1

*1.2.a.b ! Refer to Table 2

Table 4. (Pisondae-Munomigogae trail : N=23)

N Altitude’ Trail Bare Maximum Trail

Deterioration type (%) width® width® depth® slope®
m (%)

Rock-exposed 10(43.5) 558 2.96 2.35 0.36 23.4
Root-exposed 13(56.5) 475 2.72 2.26 0.28 22.1
Deepening 4(17.4) 723 1.95 1.70 0.15 26.7
Widening 13(56.5) 677 2.92 2.10 0.27 23.7
Diverged 7(30.4) 766 2.65 1.93 0.27 23.3
Others 0(0) - - - = -
Non-deteriorated 0(0) - - - - -

*1.2.a.b : Refer to Table 2

Table 5. (Munomigogae-Taech'ongbong trail : N=12)

N Altitude® Trail Bare Maximum Trail
Deterioration type (%) width’ width® depth* slope®
m (%)
Rock-exposed 6(50.0) 1439 3.95 3.22 0.24 34.0
Root-exposed 6(50.0) 1238 4.70 4.60 0.20 19.2
Deepening 3(25.0) 1363 2.63 2.40 0.29 14.3
Widening 10(83.3) 1388 4.49 2.84 0.22 27.0
Diverged 3(25.0) 1343 3.70 3.55 0.29 23.3
Others 0(0) - - - - -
Non-deteriorated 0(0) - - - - -
*1.2.a.b ! Refer to Table 2
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Table 6. (Osaek Ticket Office-Teach'ongbong trail : N=26)

N Altitude’ Trail Bare Maximum  Trail

Deterioration type (%) width® width® depth’ slope®
m (%)

Rock-exposed 22(84.6) 1066 4.67 3.29 0.39 31.6
Root-exposed 19(73.1) 939 5.49 3.87 0.40 314
Deepening 6(23.1) 1141 5.72 4.75 0.45 43.3
Widening 22(84.6) 973 4,99 3.55 0.38 30.4
Diverged 10(38.5) 970 5.90 4.51 0.42 34.1
Others 1(3.8) 845 5.90 2.90 0.48 22.0
Non-deteriorated 1( 3.8) 440 4.70 3.80 0.27 12.0

x1.2.a.b ! Refer to Table 2

Table 7. (Pisondae-Madungnyong trail : N=40)

N Altitude' Trail Bare Maximum Trail

Deterioration type (%) width? width® depth” slope'
m (%)

Rock-exposed 25(62.5) 7494 3.72 3.47 0.512 39.6
Root-exposed 28(70.0) 8062 3.52 3.27 0.482 38.6
Deepening 5(12.5) 5134 7.04 6.74 0.932 52.0
Widening 17(42.5) 919 2.66P 2.194 0.40 28.9
Diverged 9(22.5) 6372 5.64 541 0.702 51.7
Others 22(55.0) 879 2.88b 2.64 0.42 40.6
Non-deteriorated 5(12.5) 943 1.73 1.36 0.29 26.6

*1.2.a.b ! Refer to Table 2

Table 8. (Chungch'ong Shelter-Hangeryong trail : N=35)

N Altitude’ Trail Bare Maximum Trail

Deterioration type (%) width® width? depth” slope’
m (%)

Rock-exposed 9(25.7) 1.2742 1.33 0.97b 0.19b 33.0b

Root-exposed 11(31.4) 1.2692 1.28 0.93b 0.18b 30.2b

Deepening 205.7) 1.3082 1.80P 0.12b 0.20b 53.5P

. Widening 8(22.9) 1,2914 1.58 0.11b 0.20b 30.0b

Diverged 2(5.7) 1.335 2.45b 0.16P 0.28b 39.5P

Others o 0) - - - - -

Non-deteriorated 19(54.3) 1.335 0.90 0.62 0.13 17.1

*1.2.a.b : Refer to Table 2
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Table 9. (Osaek Park Office-Chomangsan(Peak) trail : N=23)

N Altitude Trail Bare Maximum Trail
Deterioration type (%) width' width depth' slope®
m (%)
Rock-exposed 3(13.0) 1,105 1.432 1.07a 0.203 2478
Root-exposed 13(56.5) 783b 2.49b 2.29b 0.242 35.92
Deepening 1(4.3) 380 3.30b 3.30 0.55 45.0
Widening 3(13.0) 690b 2.30 1.428 0.172 34.02
Diverged 3(13.0) 930 2.402 2.03b 0.252 33.38
Others 1(4.3) 450 2.20 2.20 0.18 24.0
Non-deteriorated 7(30.4) 832 0.70 0.70 0.07 17.7

*1.2.a.b ! Refer to Table 2

Table 10. (Yongso Waterfall-Chomangsan Samkori trail : N=15)

N Altitude’ Trail Bare Maximum Trail

Deterioration type (%) width® width® depth® slope’
m (%)

Rock-exposed 2(13.3) 884 1.95 1.75 0.14 28.04

Root-exposed 4(26.7) 788 1.73 1.358 0.13 18.34
Deepening 0( 0) - - - - -

Widening 7(46.7) 7352 1.892 1.56P 0.17 18.62
Diverged 2(13.3) 835 1.40 1.25 0.18 42.0
Others 0( 0) - - - - -
Non-deteriorated 6(40.0) 672 1.55 1.17 0.18 24.2

*1.2.a.b ! Refer to Table 2

Table 11. (Chombongsan SamkSri-Cthbongsan(Peak) trail : N=14)

N Altitude® Trail Bare Maximum Trail

Deterioration type (%) width® width* depth* slope®
m (%)

Rock-exposed 2(14.3) 1176 0.85 0.65 0.11 27.5b
Root-exposed 0C 0 - - - - -
Deepening oC 0 - - - - -
Widening 1(7.1) 950 1.20 1.10 0.22 40.0
Diverged 0 0) - - - - -
Others o( 0) - - - - -
Non-deteriorated 11(78.6) 1107 0.98 0.66 0.10 22.3

x].2.a.b : Refer to Table 2
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Table 12. Area by impact rating class of Soraksan National Park

(Unit : m*)
Site Altitude Impact Rating Class Sum of
Location

No. (m) 1 2 3 4 5 6 class 4-6
1 Around Teach’ongbong 1.710 1056 720 720 624 1,120 784 2528
2 Teach’ongbong-Chungch'ong Shelter 1,580 144 400 528 336 544 80 960
3 Around Chungch’ong Shelter 1,580 720 464 208 32 656 ) 638
4 Soch’obong-Huiunkak 1,460 160 64 160 608 64 672
5  Around Huiunkak Shelter 1,060 368 576 800 944 3248 368 4,560
6  Munomigogae-Yangp ok Shelter 920 720 176 240 16 144 1,296 1,456
Total 3,168 2.400 2,656 1.952 6.320 2,592 10,864
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Table 13. Shannon's diversity indices of edge vegetation by the trail route in Soraksan National Park

Trail Dominant Species

Shrub Layer™

Section**  of Canopy Layer

Dominant species

Coverage No.of No.of H’

(%) individual species
[ Mixed Forest Carpinus laxiflora 64 1,718 55 0.80
I Mixed Forest Rhododendron mucronulatum 47 590 37 1.32
var. cilatum
Il Mixed Forest Lespedeza maximowiczii 36 1,204 39 1.14
v Quercus mongolica Carpinus laxiflora 24 1.282 39 1.11
v Quercus mongolica Tripterygium regelii 65 623 31 1.10
W Quercus mongolica Rhododendron schlippenbachii 39 1,090 49 1.30
Vi Mixed Forest Deutzia glabrata 23 263 34 1.26
Vil Quercus mongolica Tripterygium regelii 64 424 41 1.22

* Unit area is 450m*
** Trail section of | ~Vll refered to Table 1

Table 14. Similarity indices of edge vegetation of shrub layer between the trail route in Soraksan

National Park

Trail
_ l I il v y Vi VI
Section®
1 24.72
40.02 26.58
i 58.68 25.32 49.50
y 25.80 51.60 35.16 34.56
i 36.12 26.94 70.92 54.24 34.74
Vi 34.86 20.16 37.86 27.12 19.74 35.34
il 28.38 29.04 46.26 26.64 51.24 44.16 43.80
* Trail section of | ~VIJ refered to Table 1
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