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ABSTRACT

Use impacts on environmental deteriorations of trail and campsite were studied in Chirisan National
Park in 1991. The entire width, bare width and maximum depth of trail as the trail condition were signifi-
cantly greater on the more heavily used trail. Trail conditions, especially altitude, entire width and maxi-
mum depth of deteriorated points which were surveyed at the total of 82 were significantly different from
those of non-deteriorated points, On the ridge trail, the damaged area more severe than Class 4 reaches
about 34,000m? and use impacts on campsite and deterioration were also accelerated. The dominant trees of
the upper layer in trail edge vegetation are changed from Carpinus tschonoskii to Quercus serrata, Carpinus
loxiflora and to Quercus mongolica, Carpins laxiflora at Hwaeomsa trail, and from Quercus serrata to Quercus
mongolica at Piagol trail. Also Lespedoza maximowiczii, Symplocos chinensis, Deutzia prunifolia, Weigela
subsessilis appear as the dominant lower species at Hwaeomsa trail, L. maximowiczii, S. chinensis,
Stephanandra incisa, Rhododendron schlippenbachii for Piagol trail.
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Table 1. Trail conditions in relation to amount of use.
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Trail Amount Trail Bare Maximum Trail Soil
of N Altitude?
name use width? width® depthl slope2 hardness
(B)~-— e M-m————————- % kg /cm?
Hwaeomsa Heavy 30 652 4.0 3.2 0.30 16.2 11.5
Ridge Light 52 1,546 2.4 1.6 0.23 9.2 -
Total 82 1,218 3.0 2.2 0.26 11.8 11.5
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Table 2—1. Trail conditions in relation to physical deterioration types of trail.
Deterioration Trail Bare Maximum Trail Soil
N Altitude’
types width! width depth2 slope hardness
(%)-——————— e M — - — — —— kg /em
Rock-exposed 55(67) 1,262 31 2.2 0.30° 13.3 10.3
Root-exposed 20(24) 1,430 2.8 2.0 0.26° 10.3 9.7
Deepening 44(54) 1,345 3.0 2.1 0.32° 12.5 9.8
Widening 15(18) 1,150 5.4° 3.8 0.30° 15.2 9.6
Diverged 5( 6) 1,090 2.9 2.2 0.24 10.4 9.5
Others 11(13) 938 3.4 2.6 0.29° 14.9 7.9
Non-deteriorated 16(20) 1,026 3.0 2.3 0.12 8.4 15.0
Table 2—2. (Hwaeomsa trail : N=30)
Deterioration Trail Bare Maximum Trail Soil
N Altitude'
types width! width depth?® slope hardness
()=~ ———— —Mem——————————— % kg /e’
Rock-exposed 18(60) 638 4.2 34 0.35° 16.9 10.3
Root-exposed 310 360 2.3 2.00 0.42° 15.3 9.7
Deepening 9(30) 591 4.2 3.3 0.41° 18.8 9.8
Widening 6(20) 615 5.7 43 0.37 19.8 9.6
Diverged 207 430 5.0 4.3 0.30 15.0 9.5
Others 8(27) 759 4.1 3.1 0.37 19.8 7.9
Non-deteriorated 9{(30) 642 3.8 3.1 0.18 13.2 15.0
Table 2—3. (Ridge trail : N=52)
Deterioration Trail Bare Maximum Trail Soil
N Altitude’
types width! width depthz slope hardness
(%)—————————— — - Me—m——————— ————— % kg /cm?
Rock-exposed 37(71) 1,565 2.5 1.6 0.28" 11.5° -
Root-exposed 17(33) 1,531 2.8 2.0 0.23" 9.4° -
Deepening 35(67) 1,539 2.6 1.8 0.30° 10.8° -
Widening 9(17) 1,507 5.3 3.5 0.26" 12.1° -
Diverged 3( 6) 1,530 1.5 0.8 0.20 7.3 -
Others 3( 6) 1,414 1.8 1.2 0.07 2.0 -
Non-deteriorated 7(13) 1,520 2.0 1.3 0.05 2.3 -

L2, o g . . . . .
: Significant at p=.05 and .1 respectively, by the analysis of variance between deterioration types.

& : 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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5. Baemsagol retreat
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8. Baemsagol campsite

Figure 2. Condition rating class of severe-damaged

sites in ridge trail from Chonwang-bong to

7. Hwaeomsa campsite Nogodan and in two campsites
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Table 3. Areas and their percentages by impact rating class of severe-damaged sites in ridge trail from
Chonwang-bong to Nogodan and in two campsites.

Site Class Sum
Location Altitude of
no.* 1 2 3 4 5 6 Class 4-6
T} — = e e e st e — I e e ot e e e e e s m

Chonwang-bong 1,915 50
Tongchon-mun 1,830 60
Jangteomok retreat 1,710 1500
Chottae-bong 1,700 1600
1  Seseok plains 1.620 530 2622 746 629 483 539 1651
Seonbi-saem 1,520 900
Byokso-ryung A 1,426 300
Byokso-ryung B 1,426 1600
2 Yonhacheon retreat 1,460 416 1632 3902 2504 2221 1264 5989
Chonggak-saem 1,550 300
3 Tokki-bong 1,520 1176 851 184 - 340 469 809
Hwagae-jae 1,400 46 1192 397 56 859 1165 2082
Baemsagol retreat 1,380 4307 4292 3159 470 2551 2661 5682
Imgol-ryung 1,400 2500
Unnamed 1,424 800
Duejy-ryung 1.420 1200
6 Nogodan 1,500 12886 4186 10034 581 6501 - 7082
Total 34105
7 Hwaeomsa campsite 4136 4908 3656 1284 4128 - 5412

- a=18,112m’ (%) (22.8) (27.1) (20.2) (7.1) (22.8) (29.9)

8 Baemsagol campsite - 1505 644 522 2628 - 3150

a==5,299m? (%) (28.4) (12.2) (9.9 (49.6) (59.4)

Total 4136 6413 4300 1806 6756 - 8562

«Site no. is shown in the location map (Figure 1). The damaged areas of class 4—6 were approximately surveyed in

the unnumbered sites.
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Tabte 4. Comparison of DBH increment(PAl} for
Carpinus laxiflora between campsite and forest
in Hwaeomsa district.

Campsite  Forest

No. of sample tree 7 7
Mean DBH (cm) 19.3 19.4 p= .94
PAI (cm /year)
1987—1991 0.51 0.57 p=.17
1982—1986 0.62 0.61 p= .61
p=.00"" p=.12

AGol M= 0.51cm /A 2 0.62cm /3EAM {218 2
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Table 5. Diversity indices of edge vegetation in the
Hwaeomsa and Piagol trails.

Trail Lower No,
coverage of H’ J D
name ™ m? /100m? species
Hwaeomsa 61.93 74 1.4359 0.7682 0.2318
Piagol 20.59 42 0.9574  0.5898 0.4102

* 11 plots were surveyed in Hwaeomsa and 7 plots in
Piagol trail.
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Lindera obtusiloba
Distylium racemosum
Stephanandra incisa
Pinus koraiensis
Quercus serrata
Symplocos chinensis

Rhododendron schlippenbachii
Acer pseudosieboldianum
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Quercus mongolica
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Acer pseudosieboldianum

Lindera obtusiloba
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Distylium racemosum
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Quercus mongolica
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Quercus serrata

Hydrangea serrata
Distylium racemosum
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Zelkova serrata
Albizzia julibrissin
Styrax japonica
Pinus densifiora
Quercus serrata
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Quercus mongolica
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Figure 3. Relative importance values of edge species by crown layer in five positions of slope at Hwaeomsa and Piagol trails.
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Table 6. Diversity indices of edge vegetation by the
position of slope in the Hwaeomsa and Piagol

trails,
Position Lower No.
of coverage of H’ J’ D

slope™ m?/100m® species

H-U 6046 35 1.1370  0.7364  0.2636
H-M 7556 50 1.1962 0.7041  0.2959
H-L 56.75 41 1.2167 0.7544 0.2456
P-U 27.69 27 0.9624 0.6723 0.3277

P-M 1163 31 0.9511 0.6377 0.3623

*H and P represent Hwaeomsa and Piagol trails, and
U. M and L for upper, mid and lower slopes.
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Table 7. Similarity indices between edge vegetations
of lower layer by the position of slope in
Hwaeomsa and Piagol trails(*H and P) rep-
resent Hwaeomsa and Piagol trails, and UM
and L for upper, mid and lower slopes).

Position®* H-U H-M H-L P-U

H-M 31.86

H-L 24.12 44.94

P-U 30.66 35.76 25.32

P-M 22.02 44.10 31.26 49.26
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