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Use Impacts on Environmental Deteriorations on
and around Trails in Odaesan National Park®
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ABSTRACT

5 major trails of Odaesan 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 120 points
were significantly greater on the more heavily-used trail. Major deterioration types of trail were root-
exposure, rock-exposure, deepening and divergence in order of frquency. 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 379m*/km in total. and especcially about
1,196m% km in the section between Chokmyolbogung and Pirobong of Sangwonsa trail. The dominant
trees of trail edge vegetation could be Quercus mongolica in upper layer, but in lower layer
Rhododendron schilipenbachii for slope and Actinidia arguta for ridge. Coverage and number of
individuals of lower vegetation in trail edge were the lowest on the Sangwonsa trail of the largest use
amount, and each trail was dissimilar in species composition of lower layer of edge vegetation.
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Table 1. General descriptions of surveyed trails in Odaesan National Park

Samplig interval(m)

Trail Amount ;
. Distance
name uosfe Section (km) Pysical Edge
condition vegetation
SANC}W@NSA Heaviest Pirobong-Sangwonsa 3.6 100 200
SOGUMGANG Heavy Noinbong-Sogimgang 8.0 300 300
CHINGOGAE Medium Chingogae-Noinbong 4.0 200 300

SANGWANG Light
HORYONG Closed

Pukdaesa-Sangwangbong-Pirobong 4.0 200 300
Pirobong-Horyongbong

2.5 100 150
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Figure 1. Location map of surveyed trails in Odaesan National Park
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Figure 2. User’s distribution on each section of trails in Odaesan National Park(Each number means
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Table 2. Trail conditions in relation to amount of use

Trail Amount Trail Bare Maximum Trail
i 2
name uoge N Altitude width? width? depth? slopel
................................................. T oo %

SANGWONSA Heaviest 30 1,200 3.75b 2.98b 0.342 26.1b
SOGUMGANG Heavy 25 802k 1.65 1.32 0.292 24 .22
CHINGOGAE Medium 21 1.181 1.79 1.43 0.20 12.6
SANGWANG Light 22 1,427b 1.29 0.92 0.16 22.42
HORYONG Closed 22 1,523b 0.51b 0.23b 0.08b 15.8
Total 120 1,235 ° 1.92 1.48 0.21 20.8

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(CHINGOGAE) trail
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Table 3-1. Trail conditions in relation to physical deterioration types of trails(Total : N=120)

Deterioration . Trail Bare Maximum Trail
types N Altitude width2 width? depth? slope?

(%) ............................................. JI1 oo %
Rock-exposed 60(50) 1,179 2.47v 1.95b 0.26pP 23.62
Root-exposed 63(53) 1,226 247 1.980 0.26b 26.5b
Deepening 27(23) 1,266 3.18b 2.69b 0.34p 36.3p
Widening 14(12) 1,109 5.00p 4.55b 0.40r 35.9b
Diverged 25(21) 1.310 3.17b 2.64b 0.33b 30.9b

Others 12(10) 1,050 3.02b 2.53p 0.43p 28.6

Non-deteriorated 33(28) 1.282 0.96 0.66 0.12 15.0

Table 3-2. (SANGWONSA trail : N=30)

Deterioration ) Trail Bare Maximum Trail
types N Altitude width width depth slope

(%) e [ oreeeeeesmmemsenseerissse e %
Rock-exposed 21(70) 1,322 4.07 3.32 0.35 26.1
Root-exposed 22(73) 1.278 3.97 3.27 0.33 30.6
Deepening 9(30) 1,338 5.49 4.89 0.41 39.9
Widening 8(27) 1,304 6.41 5.85 0.38 36.3
Diverged 12(40) 1.411 4.51 3.93 0.44 36.2
Others 4(13) 1,278 5.08 423 0.56 34.8

Non-deteriorated 0( 0) - - - - -

Table 3-3. (SOGUMGANG trail : N=25)

Deterioration ) Trail Bare Maximum Trail
types N Altitude width width depth! slope

(%) e [ oo %
Rock-exposed 18(72) 845 1.64 1.29 0.31 26.6
Root-exposed 14(56) 946 1.69 1.38 0.32a 25.8
Deepening 6(24) 1,104a 2.02 1.72 0.39v 40.8
Widening 5(20) 807 2.30 2.00 0.46> 35.8
Diverged 4(16) 1,136 1.83 1.48 0.32 23.8
Others 5(20) 837 1.88 1.38 0.38p 29.2
Non-deteriorated 5(20) 669 1.60 1.32 0.21 24.8
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Table 3-4. (CHINGOGAE trail : N=21)

Deterioration ) Trail Bare Maximurn  Trail
types N Altitude  iqin width depth!  slope?
(9) I e %
Rock-exposed 8(38) 1,226 2.33 1.84 0.24= 20.92
Root-exposed 11(52) 1.227 1.92 1.55 0.22a 19.50
Deepening 6(29) 1.204 2.31 1.79 0.27a 27.8b
Widening 1(5) 1,055 7.20 6.90 0.18 33.0
Diverged 5(24) 1.210 1.58 1.19 0.26 21.4
Others 2(10) 1.133 2.40a 2.50a 0.44 4.5
Non-deteriorated 8(38) 1.129 1.49 1.13 0.13 5.1

Table 3-5. (SANGWANG trail : N=22)

Deterioration ) Trail Bare Maximum  Trail
types N Altitude width width depth slope
(%) e I ooeeoererieen et 9%
Rock-exposed 7(32) 1,438 1.66 1.13 0.17 26.4
Root-exposed 13(59) 1,396 1.652 1.18a 0.19a 27.32
Deepening 6(27) 1,381 1.75b 1.282 0.252 35.0b
Widening 0( 0) - - - - -
Diverged 4(18) 1,3552 2.48 1.74 0.14 34.32
Others 10 5) 1,270 1.75 1.50 0.25 49.0
Non-deteriorated 7(32) 1.456 0.75 0.54 0.10 12.4

Table 3-6. (HORYONG trail : N=22)

Deterioration . Trail Bare Maximum  Trail
types N Altitude width width depth? slope!l
(%) USRS I oo %
Rock-exposed 6(27) 1.526 0.48 0.24 0.07 6.3b
Root-exposed 3(14) 1,538 0.57 0.38p 0.14b 21.7
Deepening 00 0) - - - - -
Widening 0C0) - - - - -
Diverged 0(0) - - - - -
Others 0(0) - - - - -
Non-deteriorated 13(59) 1.519 0.51 0.18 0.08 18.8

1.2 : Significant at p=.05 and .01 respectively. by the analysis of variance between deterioration types
a.b : Significant at p=.05 and .01 respectively. by the difference-of-means tests in comparison of
various deteriorated points with non-deteriorated points

g 5 AFHA 2 E 7ol & Ao ' AR #29 2 dHE YAe 3T SAzEde
A7 Fd2dME 8 Sdzgde g2 Axsit el A ZAA e HAE ou] Fol g ¥ ol £%

29 EAQ ¢4xFo FANEI} M Bkew, A o2 Bysm oy B3 i BxAdE wiA

AP Bzt B FholA Edsbed v 3 e 59 Aulst awEn

Az BAEde 2t 52 ARl &8st ool wis) & TR FF GH=EY ¥exF

ol thzE o] &t w=AFCEZNEH AZTE d4H S AT e F¥9 eyl Hd gln 2 28



218 N E - 274 - o &EF

NER 2bz} 27%, 14% 2 s wokew, AdAdAA
2 59%2 £& v &€ AA U

goz fA @ ZEF BYE gk & Roj
A% gxtzetn AEn. e olfE Jda A9
ol &2 BA god oy FAREW A §E Y
o= E7stn HoAAHole 2A FEdMxE &
F Ak, o] L TR FHo o} F= FHo]l T
&g o]F1 e T FHEACl A AEHA gL
B 2A ZAAARAA 7o Sajglet. A HEHS 3L
B AUAE AA EA 478 Ade 4469 AR
o IAA G o] FEGH SRS o] golaf
A 4% TUEY o8] S Aoy, 1= A
SAZ A S N EY FASAY Eo] SolAHAE F
Atk B ohe} A} TR F HEEIT-HE2E
T2 AEvHEsr ddsteg o9 Bd Ee A

FARZEH S F71A sk AR =
2 A gEAS v b £ UES B
71&o ok & Fo|}.

olgh=Hxg et YT A FARAAAA HE
7 3ol AstA 2 AH, F B AAE 454 ©
A Al wAS A, et ddE =R
AT T2 B 9 FeAde FRG HAAYE &
Aatn 7 SAZEE A FA B 40 YR

FRAHE 457 Y AL BAH &) 75%
oj4to.g Az Fo] Y x AYF LR EeA] ¥E
A5 #HEe] v AstE] A 5, 1994). 570
Azge] AEFE 4 )8 AHL F 7.608m*E
AAD F 379m*/kmQ] A2 AUSHUS. ol
4k 209m/kmB T Yot Al2at, a2k S
9] FAREUARAN A WA AEFRYGE A

A
[}

19 oot

7B e g3 A 9(2) 1996

Ao}, B3 Foae A9 FARe AP F-H2
B Il e o 1,196mYkmel 28, #&o] S48}
o B4tz AUEA 2 BYE HE F9 9/t =
H3e WASMNZY 910mYkmEUE HE ¥ ofY
2 A FYFLY 2FELE4Y SEHL T
v)sgh £E2 & Uehllo] o] Pl g AlFE A,
Eelo] 2o g dus £t

HEe] AP B ol bl hHE mREaA A
A Ui TPTEY SAZAEE AT stEdd,

tel 2 Ha Fog ol AMEE YA Y £AFF F
Aot ZgkE ol Yk AdA TR E R
EL o83 A #A slmdde], 28% SAR
= SAGY A2 ¥ Zleddy oy 2 gant F
2 AX" Aoz ZAHGALY. ol F Az BFeta
fEo] g8 AP A Aldo] HAHA @& dE
HEX7F g5 Ak AL ol £ale Ay o &3
g 283 A @AY, FU189 Exeds §
g ¢ AgA e 2UHY AA o F £ &L
9 W7l Eol g o8 F 5o olf iz A
Zeu] | T2 ol & AL FEaitolu ety o)A
o B gAS 23 £ de Iy 4374
Alzbsk ZpA o) g|lo) e} A zhdit

3. SMZE FHRAM &

AR 5 B2 7Y FAR A4TEE £ D

g 2tk YA FAZE AP, 237873
o 287 FiRe A% FHF 222 YA 3
IR

FE A AR dAlEm At FAtE F
AR FEFAFdAME BF A2UTIL $HFoE
detgen, sEsaFdMe SR 42 87484

FAFo] 2R} FAR FARAA dF A

Table 4. Areas by impact rating class of severe-damaged sites and construction distance of various

facilities on trails in Odaesan National Park

Area of impact rating

Trail facilities (m)

E;?rllle class 4 - 6 (m?) Steps Railings Bridge/deck

Sum Per kmm  Steel Log Stone Log+ Stone Steel Steel

SANGWONSA 1,914a 1.196 - 887 295 345 517 -
SOGUMANG 3.545 443 70 - 378 - 593 874
CHINGOGAE 5,419 (355) - - - - - -
SANGWANG 478 120 - - - - - -
HORYONG 252 101 - - - - - -
Total 7,608 379 70 887 673 345 1,110 874

a: Sum of severe-damaged area(above class 4) in the section of 1.6km from Pirobong
b: The value includes the 4,000m2 of landslid area crossing the trail at the point of 3.3km from
Chingogae entrance. This landslid area is excluded from calculating the unit area in parentheses
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Table 5. Crown coverage and Shannon’s diversity indices of edge vegetation by the trail in Odaesan
National Park

. . , Shrub L
Trail Topography Dominant H o Layer -
name tree Dominant species Coverage No.of No.of H
(%)  individual species

SANGWONSA Slope Quercus mongolica 1.18 Rhododendron schilipenbachii 25.5 1,174 34 114

SOGUMGANG Ridge/Valley Quercus mongolica 1.41 Ditto 40.9 1,742 46 1.32
CHINGOGAE Ridge Quercus mongolica 1.11 - 447 3,226 34 1.06
SANGWANG Ridge Quercus mongolica 1.24 Actinidia arguta 84.7 2,170 33 1.16
HORYONG Ridge Quercus mongolica 1.19 Ditto 74.9 1,822 34 111

* Unit area is 900m?
* Shannon’s diversity index(H’) uses logarithms to base 10

Table 6. Similarity indices of edge vegetations of shrub layer between the trails in Odaesan National

Park
Trail Similarity index(%)
SANGWONSA  SOGUMGANG  CHINGOGAE SANGWANG

SOGUMGANG 45.00

CHINGOGAE 37.95 54.34

SANGWANG 41.89 40.35 40.66

HORYONG 33.43 37.07 36.78 63.56
A $RFE HRAUZE PR E ASR F AR, ZPRE ookl THE A3 AR T
B Agel e H%Ee) AR AWdAE daAgon, A 7 w4 Jdehgeh @9 awuw} iz F9%
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