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Use Pattern and Impacts on Environmental
Deteriorations on and around Trails in
Chuwangsan National Park!
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ABSTRACT

Autumn visitors to Chuwangsan National Park was more than surnmer's, About 89% of total visitors used main
trail but approximately 35% visited to the Third Falls, The entire width, bare width, maximum depth and slope of
trail as the trail condition surveyed at the total of 103 points were significantly greater on the more heavily-used trail.
Trail conditons of rock-exposed, root-exposed, deepening points as the deterioration types of trail were significantly
different from those of non-deteriorated points, According to the topographic position of trail, severe difference of dom-
inant trees in the edge vegetation was found and Lespedeza maximowiczii, Rhododendron yedoense and Fraxinus
sieboldiana were dominant in shrub layer of trail edge vegetation. The crown coverage, number of species and indi~
viduals of shrub layer in edge vegetation were generally higher than those in the other national parks with more heav-
ily-used trail,
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Figure 1. Location of surveyed trails in Chuwangsan National Park.
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Table 1. Number of weekly visitors in high season at each of the points in Chuwangsan National Park, (Note : SM-Summer, AT-Autumn)

] Park office Ticket office Taejonsa  Wolmigi Taejénsa Falls 1 Falls 2  Hurimaegi Chuwangsan Hurimaegi Hurimaegi Chuwangsan
Time R U i ! i l l l L 1
In Out In Out Wonmigi Taejonsa Falls 1 Taejonsa Hurimaegi  Falls 2 Hurimaegi  Chuwangsan Wangkoam Hurimaegi

SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT

7-8 498 240 34 14 518 150 6 4 0 0 0 4 - 170 - 0 - - - - - - - - - - -
8-9 1448 882 206 110 982 586 134 0 0 8 40 0 740 678 100 0 0 24 0 0 0 0 0 16 - A -2
9-10 2064 1320 380 112 185 950 358 122 32 24 4 14 1914 948 274 120 0 16 30 34 0 30 20 52 0 50 10 16
10-11 2710 2518 532 280 2300 1824 822 364 106 78 96 10 2030 1870 606 208 156 160 114 38 74 12 80 30 8 8 3 4
11-12 2924 6120 1162 512 2592 4058 1620 632 10 110 14 22 2280 4134 1194 454 96 190 32 68 8 30 28 8 12 18 4 A

12-13 3196 6250 1888 2036 1640 4658 1410 1752 12 4 2 34 1468 4666 1026 1532 154 180 178 164 94 40 86 78 60 74 92 3
13-14 3248 5398 1935 2486 2124 4638 2174 2938 30 214 20 126 1878 4552 1600 2560 70 300 42 58 38 22 B 204 32 2 4 2
14-15 3086 3814 2634 3710 1648 2238 1944 4614 8 52 8 94 1466 2128 1430 4526 122 426 8 124 118 102 52 360 4 5 M4 3
15-16 1908 1892 2726 7092 1568 2446 1638 5500 22 182 28 158 1374 2062 1198 5252 24 88 152 270 32 252 % 52 2 40 72 98
16-17 1790 93¢ 2742 5010 994 474 2284 2806 1238 12 48 880 470 1654 2412 0 12 22 18 0 84 2 12 0 0 20 22
17-18 1676 654 2846 2670 770 262 2292 2132 18 10 12 34 680 176 1654 1960 90 10 2 120 0 24 0 20 9 10 2 2%
18-19 1318 300 2964 1614 620 18 2186 744 0 04 0 546 22 15716 728 - - - - - - - - - - - -

19-20 960 8 2878 70 154 - 658 - - - - 100 - 350 - - - - - - - - - - -
Total 26826 30240 22380 25716 17346 22302 17346 21068 250 758 240 544 15356 21876 12662 19752 712 1410 658 1058 440 59 396 904 282 346 272 308

Table 1. (continued)

A Falls3(Junction) Falls 3 Naewon Falls 3 Kiminkwangi Kuminkwangi Woloitong  Kumiinkwangi Myongtongjae  Kumunkwangi  Wolmigi
Time L ! Lo | 1 U4 4 ! ! 1
Up Down Naewon Falls 3 Kumunkwangi Falls 3 Woloitong ~ Kumunkwangi Myongtongiae Kyuminkwangi Wolmigi Kumiinkwangi

SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT SM AT

8-9 - 16 - 12 - 8 -2 - 0 - 0 - - - - - - - - - - - -
9-10 50 122 20 0 40 118 0 0 0 8 20 0 0 0 0 0 0 0 0 0 0 8 0 0
10-11 392 68 9% 4 6 66 6 4 42 6 34 54 4 0 0 48 0 6 0 0 0 30 0 12
11-12 610 10 24 74 12 74 12 6 60 52 30 16 0 2 0 0 0 0 0 0 0 10 0 12
12-13 900 9 20 2 28 8 70 12 8 40 50 14 0 6 0 10 0 34 0 0 0 10 30 4
13-14 53¢ 194 148 68 24 8 10 62 48 106 60 94 0 0 0 50 0 8 0 106 2 34 0 16
14-15 678 242 224 146 24 58 48 3% 30 202 16 240 0 14 34 182 0 4 0 0 0 62 12 68
15-16 506 10 214 200 0 10 28 126 40 14 60 72 0 4 0 4 0 § 0 4 0 46 0 12
16-17 474 12 270 68 70 12 10 2 170 0 130 34 0 0 0 0 0 0 0 0 0 184 0 0
mw 442 0 234 74 8 10 4 0 3 0 210 0 0 0 0 0 0 0 0 0 0 0 0 0
19-20 - - - - - - - - - . - - - - - . - .- - - - - -
Total 4586 874 1700 668 214 524 198 408 500 428 640 524 4 26 M 3% 0 13 0 10 2 304 2 124
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Figure 2. User’s distribution on many sections of trails in Chuwangsan National Park.
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Table 2. Trail conditions in relation to amount of use,

T8I 8(2) 1995

Trail Amount Trail Bare Maximum Trail
of N Altitude® L, L, . .

name* use width width depth”  slope

——————————————————————— m-----—-—----—---———- %

Main Heavy 22 - 348" 3.32° 0.16 53°
Wornigi Light 39 543 1.40 0.96 0.11 263
Chubong Light 27 448 1.24 1.03 0.15 24.0
Chuwanggul Closed 15 - 0.90° 0.85 0.25° 39.8°
Total 103 504 1.73 1.46 0.15 232

* Main : Taejonsa-Fallsl-Falls3, Wolmigi : Paekry nam-Wodlmigi-Kuminkwangi-Falls3,
Chubong : Jahagyo-Chuwangsan-Hurimaegi-Falls2, Chuwanggul : Chuwangsan-Chuwanggul,
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 heavy-used trails with

light-used trail, and of light-used trail with closed trail.
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Table 3-1. Trail conditions in relation to physical deterioration types of trails(Wolmigi trail + Chubong trail :

N=66)
Deterioration Trail Bare Maximum Trail
N Altitude' , _ ) .
types width width depth slope
(%) e M ———mmmmmmmmm oo %
Rock-exposed 28(42) 450 147 1.14° 0.15* 29.1°
Root-exposed 19(29) 470° 143 113 0.14* 35.3°
Deepening 15(23) 430° 145 119 0.22° 39.9°
Widening 2( 3) 390 1.95° 140 0.09 195
Diverged 7(11) 584 1.76 133 0.14 34.4b
Others 5( 8) 463 1.88 152 017 26.8
Paved 3( 5) 550 1.90 140 0.14 283
Non-deteriorated 23(35) 556 1.16 0.80 0.09 174
Table 3-2. (Wdlmigi trail : N=239)
Deterioration Trail Bare Maximum Trail
N Altitude ) ) 2
types width width depth slope
(%) - M —mmmmmmmm e %
Rock-exposed 14(36) 457b 157 1.14 0.15a 33.7b
Root-exposed 7(18) 505 1.63 111 0.12 49.0b
Deepening 7(18) 456a 1.60 1.29 0.17 43.4b
Widening 1( 3) 460 1.90 1.20 0.09 39.0
Diverged 3( 8 640 2.00 1.20 0.09 36.0a
Others 2( 5) 560 1.85 1.25 0.06b 23.5
Paved 3( 8) 550 1.90 140 0.14 28.3
Non-deteriorated 18(46) 588 1.20 0.79 0.10 16.5
Table 3-3. (Chubong trail : N=27)
Deterioration ) Trail Bare Maximum Trail
N Altitude .
types width width depth! slope
(%) e M oo %
Rock-exposed 14(52) 443 1.36 1.14 0.15 246
Root-exposed 12(44) 449 1.32 1.14 0.16 273
Deepening 8(30) 408 1.31 1.10 0.25b 36.8
Widening 1( 4) 320 2.00 160 0.09 0.0
Diverged 4(15) 541 1.58 143 0.18 332
Others 3(11) 398 1.90 1.70 0.24b 29.0
Non-deteriorated 5(19) 441 1.00 0.84 0.09 204
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. Significant at p=.05 and .01 respectively, by the analysis of variance between deterioration types.
. Significant at p=.05 and .01 respectively, by the difference-of-means tests in comparison of various deteriorated points
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Table 4, Crown coverage and Shannon’s diversity indices of edges vegetation by the location of trail on the

slope in Chuwangsan National Park.

Trail Dominant H’
name' species

Dominant species

Shrub Layer

Coverage No. of No. of H
(%) individual species

PW  Pinus densiflora 1.03

Lespedeza maximowiczil 314 540 20 0.97

-Fraxinus sieboldiana

WK  Mixed Forest 1.12 L. maximowiczii 63.6 706 20 1.04

KF3  Pinus densiflora 0.98 L. maximowiczii 64.3 592 24 0.82

KF2 Mixed Forest 1.10 L. maximowiczii 65.6 960 35 1.01

CK Pinus densiflora 0.96 Rhododendron yedoense 90.9 764 17 0.89
-L. cyrtobotrya

TC Pinus densiflora 111 Fraxinus sieboldiana 67.6 1,514 29 1.06
-Rh. yedoense

* Unit area is 300m®
** Shannon's diversity index(H’) uses lograithms to base 10

1. PW, WK, KF3, KF2, CK and TC represent Paekryonam-Wdélmigi, Wolmigi-Kimuinkwangi, Kﬁml}nkwangi - Falls3, K’alt
ugkogae-Falls2, Chuwangsan-k'altugkogae and Taej nsa-Chuwangsan, respectively.
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Table 5. Similarity indices of edge vegetations of shrub
layer between the location of trails on the
slope in Chuwangsan National Park.

Similarityindex (%)

PW WK KF3 KF2 CK

WK 50.19

KF3 36.54 3451

KF2 39.31 33.65 50.20

CK 4599 54.63 19.51 2571

TC 48.08 46.12 25.53 4419 5217

* Legends of PW, WK, KF3, KF2, CK and TC are refered
to table 1.
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