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ABSTARCT

Six trails of Naesorak(west Sorak) district 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 and slope of trail as the trail condition surveyed at
the total of 132 points were significantly varied with the amount of use. Major deterioration
types of trail were rock-exposure, root-exposure, deepening and divergence in order of frequency.
Deteriorated points were significantly different in trail conditions from non-deteriorated points,
and these latter generally appeared at the lower altitude than the former on each trail.
Naesorak district still seemed to have poorer use-impacts than Oesorak(East Sorak) district.
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The dominant species in upper layer of trail edge vegetation differed from trail to trail, but in
shrub layer Lespedeza maximowiczii, Lindera obutsiloba for valley trail and Rhododendron
schlipenbachii for slope trail. The species diversity and coverage of shrub layer in trail edge were
the highest on the Ose’am trail and each trail was dissimilar in species composition of shrub

layer of edge vegetation.
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Figure 1. Location map of surveyed trails in Naesorak district of Soraksan National Park

Table 1. General description of surveyed trails in Naesorak district of Soraksan National Park

Trail . Amount Length  Altitude
No. name Section of use  (km) (m) Topography Aspect
| Paekdam  Paekdam shelter Heavy 4.0 500— 600 Valley W
- Suryomdong shelter
I Kugokdam Suryomdong shelter Medium 7.0 600--1.400 Valley NW
- Soch’dng shelter ~slope
I Ose’am Yongsiam - Ose’am Light 55 600— 950 Slope SW
- Kayadong valley
[V Taesung Changsudae - Taesungnyong Heavy 2.5 500—1.210 Slope S
V Sonnyo Taesungnyong - Namgyori Medium 8.0 350+-1,210 Valley NW
VI Hukson Taesungnyong - Paekdam valley Light 2.2 600—1,210 Slope NE
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Table 2. Trail conditions in relation to amount of use
Trail Amount Trail Bare  Maximum  Trail
No. of N Altitude® width® width® depth slope’
name use (m) (m) (m) (%)
I Paekdam Heavy 21 545" 1.94 1.34 0.13 8.1
I Kugokdam Medium 23 916 1.65 1.06 0.18 16.3
Ose’am Light 21 795 1.44 0.91 0.20 22.9
Subtotal 65 7,571 1.68 1.10 0.17 15.82
IV  Taesung Heavy 24 838 297 2.13 0.24 32.1"°
V  Sonnyo Medium 22 867 1.41 0.83 0.15 14.5
VI Hukson Light 21 873 2.03 1.49 0.13 26.5"
Subtotal 67 8,591 2.16 1.50 0.18 24 52
Total 132 809 1.92 1.31 0.17 20.2

' ! Significant at p=.05 and .1 respectively, by the analysis of variance between trails
" ¢ Significant at p=.05 and .1 respectively, by the difference-of-means tests in comparison of

each trail with medium-used trails

Table 3. Regression equations, D=a+b - S, between maximum depth(D: cm) and slope(S: %) for

surveyed trails in Naesorak district of Soraksan National Park

Trail Group / Name N a b R F-value
Naesorak(Total) 132 7.8 0.48 0.56 61.2"*
Paekdamsa group 65 8.1 0.58 0.59 35.5**
Paekdam 21 7.3 0.72 0.66 16.4**
Kugokdam 23 7.8 0.65 0.59 12.8**
Ose’am 21 9.3 0.48 0.46 6.4*
Changsudae group 67 6.6 0.45 0.56 31.2**
Taesung 24 3.8 0.63 0.64 16.8**
Sonnyo 22 7.4 0.54 0.67 18.2**
Hukson 21 9.0 0.14 0.14 1.4™

* © Significant at p=.05 and .01 respectively

™ : Not significant at p=.05
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Table 4-1. Trail conditions in relation to physical deterioration types of trails(Total : N=132)
Deterioration N Altitude ’I?rall , Bare , Max1m1{m ! rall,
tvpes (%) (m) width® width® depth® slope’
P (m) (m) (m) (%)
Rock-exposed 75(57) 829 217 1.48" 0.22" 24.6"
Root-exposed 49(37) 868" 2.43" 1.77 0.23" 28.1"
Deepening 28(21) 893" 2.74" 1.95" 0.36" 36.8"
Widening 10( 8) 784 561" 4.01" 0.39" 35.8"
Diverged 17(13) 828 4.11° 3.05" 0.34" 36.4"
Others 97 838 2.71 2.11 0.26 28.0°
Non-deteriorated 36(27) 729 1.32 0.89 0.09 9.2
Table 4-2. (Packdam trail : N=21)
Deterioration N Altitude T.ra11 B.are Max1mL:m Trail
tvpes (%) (m) width width depth slope
P (m) (m) (m) (%)
Rock-exposed 9(43) 548 1.84 1.32 0.18 15.4
Root-exposed 9(43) 551 1.68 1.21 0.13 11.2
Deepening 3(14) 568 2.00 1.43 0.30 22.3
Widening 1( 5) 520 5.90 2.60 0.05 0.0
Diverged 4(19) 591 2.62 1.53 0.11 9.8
Others 1(5) 550 1.60 1.20 0.12 15.0
Non-deteriorated 8(38) 546 1.88 1.43 0.09 2.6
Table 4-3. (Kugokdam trail : N=23)
Deterioration N Altitude T‘rall Bbare Maximum Trail
tvpes (%) (m) width width depth slope
P (m) (m) (m) (%)
Rock-exposed 17(74) 946* 1.65 1.04 0.22° 17.3"
Root-exposed 11(48) 993" 1.89 1.25 0.24 21.6"
Deepening 5(22) 1,209 2.16 1.50 0.41 36.0°
Widening 1( 4) 1.295 4.70 4.10 0.84 52.0
Diverged 2(9) 1,265 3.00 2.40 0.69 41.0
Others 4(17) 1,045 2.22 1.77 0.33 28.8
Non-deteriorated 3(13) 755 1.47 1.00 0.07 2.3
Table 4-4. (Ose'am trail : N=21)
Deterioration N Altitude ’Ijral]‘, B.arel Maximum Trall.‘
vDes (%) (o) width* width depth slope®
ypes ’ (m) (m) (m) (%)
Rock-exposed 8(38) 810 1.65 1.06 0.26 29.0"
Root-exposed 9(43) 823 1.83" 1.20° 0.29 37.2
Deepening 9(43) 818 1.74* 1.16" 0.32" 35.1"
Widening 3(14) 848" 2.47" 1.50 0.38 39.3"
Diverged 3(14) 855" 2.43" 1.70" 0.37 47.3"
Others 1C 5) 840 2.20 1.90 0.22 42.0
Non-deteriorated 8(138»)M 747 1.09 0.61 0.10 9.0
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Table 4-5. (Taesung trail : N=24)

Deterioration N Altitude Trail Bare - Maximum Trail
B width' width' depth' slope’
types o) (m) (m) (m) (m) (%)
Rock-exposed 17(71) 821 3.44" 2.45" 0.27 35.6"
Root-exposed 11(46) 893 3.77 2.80° 0.29° 41.9
Deepening 7(29) 863 5.11¢ 3.74° 0.42" 46.3
Widening 3(13) 580 9.17 6.57 0.55" 56.7
Diverged 4(17) 703 7.95¢ 5.95° 0.49° 54.0°
Others 2( 8) 755 5.30 4.10 0.29 36.0
Non-deteriorated 3(13) 700 0.90 0.63 0.09 6.7
Table 4-6. (Sonnyo trail : N=22)
Deterioration N Altitude T'rall B.are Max1mulm Trail
types (%) (m) width width depth slope
(m) (m) (m) (%)
Rock-exposed 13(59) 855 1.54 0.88 0.19 19.0°
Root-exposed 2(9) 1.280° 1.25 0.75 0.11 14.0
Deepening 2(9) 860 1.55 0.90 0.28 24.5
Diverged 1(5) 780 2.50 1.80 0.20 43.0
Others 1(5) 460 1.10 0.60 0.13 8.0
Non-deteriorated 6(27) 823 1.22 0.78 0.08 58
Table 4-7. (Hukson trail : N=21)
Deterioration N Altitude Trail Bare - Maximum — Trail
fvpes (%) (m) width® width? depth slope
P (m) (m) (m) (%)
Rock-exposed 11(52) 872 2.44° 1.80° 0.16 30.1
Root-exposed 7(33) 980 3.27 2,73 0.18 30.7
Deepening 2(10) 1,065 2.60 2.25 0.34 47.5
Widening 2(10) 870 5.30° 4.60" 0.12 9.0
Diverged 3(14) 1,090a 3.90" 3.40° 0.23 32.3
Non-deteriorated 8(38) 826 1.18 0.75 0.09 21.9

"* : Significant at p=.05 and .1 respectively. by the analysis of variance between trails
" . Significant at p=.05 and .1 respectively, by the difference-of-means tests in comparison of
each trail with medium-used trails
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Table 5. Areas of severe-damaged sites by impact rating class and facilitated distances for passersby
along the trails in Naesorak district of Soraksan National Park

Area of impact rating

Trail facilities*(m)

Trail name class 4~6(m*)
Sum m*/km Steps Railings Bridge/deck
Paekdam 1.583 396 - - 115
Kugokdam 1.683 240 197 219 564
Ose’am 576 105 - - -
Total 3.842 233 197 219 679

* © All facilities here are made of steel

Table 6. Vegetation structure of edge by the trail section at Naesorak district, Soraksan National Park

(Unit area : 900m?)

: . o -
Prail Dominant species Coverage(%) No. of  No. of Species
Shrub G d diversity
section Canopy layer Shurb layer r roun individual species ,
layer  cover (H")
| Pinus densiflora Lespedeza maximowiczii  33.4 3.4 1,602 50 1.3078
I Mixed forest Lindera obtusiloba 25.9 2.0 872 46 1.2931
Il Quercus mongolica Lindera obtusiloba 58.5 1.3 1.082 45 1.3293
7 H . .
] Mixed forest Rhodog’endzon ) 49 4 9.7 834 41 13977
schlippenbachii
V. Deciduous broad™ 00 obtusiloba 289 47 522 35 1.3014
leaved forest
W Quercus mongolica Rhododendron 335 31 330 93 1.0749

schlippenbachii

* Trail section of | ~ VI referred to Table 1



u,
<

)
;E
)
to
-

SA Uebged ole §4tg Fo] F
B3 s e} Y Wi

e

e 4o jo

U -z ofn SL 2 fu

—

olft
fr =

fl

rx
il
> 0

hu oy

Yellle £
Aol A5z o] 4457t G oAU B
ol 58.5% 2 71 =A Jebgz, o
V)Y F37ro] 49% 2 =4 Jelhgdr) ol &
BEA Y SUR(V) Fe A4nwt
%2 b A delhded ole HelduveA
Aol golart ofal 22 ghyto g o] 2
AR A A Adbddo] njefEly) YR o2 A
A2 deibmy 3y WAdda e &
B ARNEL o8 Fud e YE
AP Fd GALRAF (1 FEE . 1997)
S o2A Ut A9 S Axe s3] o
Tt M B Y SR F3te] 1.3% =
7HE A debdtn, &3 5t sbg we Ay
SAYR(V) F3be]l 4.7% 2 vind =4 Jeh s}
Z9 et Yo AuAAES et

SHHHAZF(I00m?) MAsE o) AEr} 2 W
g SAPR(]) o] 1,60252 M4 =4 Vel
I, MY FAE(V) phe] 522F8 A1 Ao
o, ol &7 ErL e A SAZ(V) 7] 8303
2 ¥ Jdepgoh, weta 2 @? R el AR
HAY NAFE | EATRTE &5 HZ) AN
T2 BE, EYE] S 036 < vE Zow %
cheu)

Table 7& 670 T4tz Fe) FAR gl 4
re] fFAlEA roleh 2 AR 13t 7re| fAlR

™

874 sk ol gBAAE
:

&
o

ol ofy rx

5
H‘
\ﬂ—'

o N2
2 fu oA X o ]

w4y £ ol offt

12 g

EREt L] g gepatel 2] 11(4) 1998

ooz FFY Aol JUdoR e e

2 YEbstrh

(2) AI'“‘-—IXIE -’F— £ Ay

dhgol We AR el S FARME 2
£33} V93T $9F0R ega, AU
R FSUR, A9y wwse) AR
Agd, FFHR, AIUT, At Ho] $As

A 28 F559 FUE FARGNE Ax

)

£ AGR, P9 EURI} $YEoR Jeten
FRPUT. 224, BAD, FAUR, AAGT
Sol $Ash vEaln Utk Aweln Satz
FARINE APUT, DFGT AURT $HF
oz zugon, 23, AFE AEUR, Aol
R BEE, enld, BT SR Aty
2 o] ek RESI AN ol4re) Avia
ARl wE FUE FAY 47z olaiw ey
B2 9 B Fdel Seke Ausd el #

A¥ FFE AGVTYTALTFF 5. 1988), 2

WA FA(2TFE 5, 1996). Aoh 9ot
FEIEE 5, 19919 2% £33 fA5H 1

EPdTh @ AR Feife) A4vEEE A}wm
A wet FY Ao B UehiA agtom,

1 Eola4 % Aol AolAe hdadEa

A 22.6~51.7%2 HARN ZAE SiaT (BHZ 5. 1993)8] F74AF 52 ote AolE
W FAFAYe] FPPL o]FH o2 Ygyr) eh it
o] % el Aolrt Alg Mgk SAbR([) 7t
EH SRR 7ol 22.6% % 71 o1 A H oY > ZtAe 2
o, FaE TR 3 eAY T2 & At Fodte] & sddidtn Y& PET
T e SHR(N) T §AEAS 50%  oiPuetm dAzaAdSe sl s
Table 7. Similarity indices(%) of edge vegetation by the trails in Naesorak district of Soraksan National
Park
Trail section [ I li v V
l 46.75
i 35.19 51.70
v 38.25 50.70 51.28
v 48.20 40.27 35.97 40.14
Vi 22.60 34.89 40.52 41.59 34.01

* Trail section of [ ~ V| referred to Table 1
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Table 8. Coverage and major species of shrub layer of edge vegetation by the trails in Naesorak district

of Soraksan Naional Park

Trail Coverage
section (%)

Dominant species and subdominant species

U 254 Tripterygium regelii ~ Euonymus sieboldiana Rhododendron mucronulatum
var. ciliatum
I M 252 Lindera obtusiloba Spiraea fritschiana Tripterygium regelii
L 326 Lindera obtusiloba Lespedeza maximowiczii Rhododendron schlippenbachii
U 557 Rhododendron FEuonymus oxyphyllus Acer tschonoskii
schlippenbachii
I M 931 Lindera obtusiloba Rhododendron FEuonymus oxyphyllus
schlippenbachii
L 307 Staphylea bumalda Schizandra chinensis Fraxinus rhynchophylla
U 36.6 Rhododendron Pinus koraiensis Stephanandra incisa
schlippenbachii
V M 978 Rhododendron Lespedeza maximowiczii Lindera obtusiloba
schlippenbachii
L 43.1 Lindera obtusiloba Rhus verniciflua Lespedeza maximowiczii
U 277 Tripterygium regelii ~ Deutzia parvifolia Syringa reticulata
V M 4438 Tripterygium regelii ~ Lindera obtusiloba Deutzia parvifolia
L 13.2 Lindera obtusiloba Carpinus laxiflora Acer pseudo-sieboldianum
U 606 Rhododendron Vaccinium koreanum Tripterygium regelii
schlippenbachii
T M 413 Rhododendron Spiraea fritschiana Syringa reticulata
schlippenbachii
L 7.0 Abies hollophylla Tilia amurensis Acer tschonoskii

* Trail section of | ~V referred to Figure 1 and Table 1

** U : upper part, M : mid-slope. L :
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