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Trail Deterioration in Woraksan National Park™®
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ABSTRACT

The purpose of this study is to analyze the trail deterioration conditions and to obtain the in-
formations for the desirable maintenance and restoration of the trails in Woraksan National
Park. To accomplish the purpose, not only trail condition such as altitude, entire width, bare
width, maximum depth and slope of trail, but also deterioration types of trail were surveyed at
the total 111 points for 13.5km in length on the four access trails to Yeongbong which is the main
peak of Woraksan. Furthermore, impact rating class, which could be effective means to check
the step and extent of deterioration process, was judged on each points of trail. Results informs
us that the deterioration condition of the trail in Woraksan National Park is not reached the lev-
el of grave concern yet, but the active counterplan to change over from the safety-centric facility
station to the integrated and organized restoration aiming to natural environment conservation
is urgently needed.
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Figure 1. Location of surveyed trails in Woraksan National Park
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Table 1. General description of surveyed trails in Woraksan National Park

Trail Teail section Amount Length No.of ) Altitude Topography*
name of use (km) survey point (m)
Songgye Dongchanggyo - Songgye samgeori Heavy 2.7 22 188~938 V-§
Deokjusa Deokjusa - Bodeogam samgeori Heavy 4.6 39 395~995 V-R
Silleuksa Silleuksa - Silleuksa samgeori Medium 24 23 239~787 V-S-R
Bodeogam Bodeogam - Bodeogam samgeori Light 3.8 27 380~935 R
Total 13.5 111 188 ~995

*V, S, and R mean valley, slope, and ridge respectively
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Table 2. Trail conditions in relation to amount of use
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Trail name P;r?zlsl:t N A]t(lrtrlll)de Tralé n»::)ndth2 Bare( ,:)'dthz (li\/elgictir?cunrg Trali ;{;)pe
Songgye Heavy 22 537° 3.50° 2.70° 20.7° 311
Deokjusa Heavy 39 764 2.74° 1.98° 16.4 16.8°
Silleuksa Medium 23 510° 2.88° 223" 16.0 34.1
Bodeogam Light 27 714 1.41 1.15 12.3 28.3
Total 111 654 2.59 1.97 16.2 26.0

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 light-used trail
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Table 3. The occurrence frequency of trail deterioration type on the Woraksan National Park

Trail deterioration type

Trail name N Rock Root Non-
ock- o0t Deepen Widen  Diverged  Others deteriorated
exposed exposed
Songave ” 12 7 6 10 3 3 5
BEY (54.5) (31.8) (27.3) (45.5) (13.6) (13.6) 2.7
. 20 15 8 11 5 1 1
Deokjusa ¥ (513 (38.5) (20.5) (28.2) (12.8) (2.6) (28.2)
. 18 8 8 9 2 1 3
Silleuksa B 783 (34.8) (34.8) (39.1) (8.7) (4.3) (13.0)
15 10 5 1 2 8
Bodeogam 27 55 ¢ (37.0) (18.5) (3.7) (7.4) - (29.6)
Total I 65 40 27 31 12 5 27
(58.6) (36.0) (24.3) (27.9) (10.8) (4.5) (24.3)
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Table 4. Trail conditions in relation to physical deterioration types of trails(Total, N=111)

Deterioration N Altitude' Trail width®  Bare width® Maximum depth®  Trail slope’

types (%) (m) (m) (m) (cm) (%)
Rock-exposed 65(59) 639 2.78 2.15° 19.2° 31.2°
Root-exposed 40(36) 716 2.91 228" 8.5 34.3°
Deepening 27(24) 556 2.99 2.39° 25.8° 36.0°
Widening 31(28) 612 3.96 3.09° 19.4 31.8°
Diverged 12(11) 727 3.69 2.93° 16.4 34.1°
Others 5(5) 773 3.12 2.22 12.7 44.0
Non-deteriorated 27(24) 671 2.09 1.34 10.4 16.0

1, 2 : Significant at p=.05 and .01 respectively, by the analysis of variance between deterioration types
a, b : Significant at p=.05 and .0l respectively, by the difference-of-means tests in comparison of various deteriorated points with

non-deteriorated points
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Table 4-1. (Songgye trails : N=22)
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Deterioration N Altitude' Trail width® Bare width® Maximum depth’  Trail slope
types (%) (m) (m) (m) (cm) (%)
Rock-exposed 12(55) 584° 3.82 2.84 23.0 349
Root-exposed 7(32) 703" 4.77 3.76 22.1 37.6
Deepening 6(27) 566" 4.92 4.02 273 415
Widening 10(46) 561° 4.74 3.64° 246 35.7
Diverged 3(14) 639 5.83a 4.80 29.0 ' 457"
Others 3(14) 799° 2.80 1.90 16.7 423
Non-deteriorated 5(23) 335 2.66 2.26 18.4 24.8

Table 4-2. (Deokjusa trail : N=39)

Deterioration N Altitude' Trail width®  Bare width® Maximum depth®  Trail slope’
types (%) (m) (m) (m) (cm) (%)
Rock-exposed 20(51) 751 2.73 2.10° 21.3° 23.8°
Root-exposed 15(39) 819 2.74 2.09 20.9* 24..5b
Deepening 8(21) 594° 271 2.24 31.4° 19.1°
Widening 11(28) 750 3.08 2.45° 18.6° 23.4°
Diverged 5(13) 831 3.06 2.24 12.6 28.0°
Others 1(3) 967 2.50 2.20 13.0 30.0
Non-deteriorated 11(28) 833 2.62 1.26 8.5 6.0

Table 4-3. (Silleuksa trail : N=23)

Deterioration N Altitude' Trail width®  Bare width® Maximum depth’  Trail slope
types (%) (m) (m) (m) (cm) (%)
Rock-exposed 18(78) 516" 3.16° 2.44° 16.2 34.6
Root-exposed 8(35) 602° 3.55° 2.86° 14.0 46.6
Deepening 8(35) 523° 2.81° 2.11° 21.8 49.0°
Widening 9(39) 500 421° 3.28" 14.9 35.4
Diverged 2(9) 673 4.30 3.55 11.5 36.0
Others 1(4) 501 4.70 3.20 0.7 63.0
Non-deteriorated 3(13) 385 1.37 097 17.7 283
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Table 4-4. (Bodeogam trail : N=27)
Deterioration N Altitude' Trail width® Bare width® Maximum depth®  Trail slope”
types (%) (m) (m) (m) (cm) (%)

Rock-exposed 15(56) 681 1.57 1.31 17.0° 339
Root-exposed 10(37) 663 1.34 1.06 16.1° 36.9°
Deepening 5(19) 537° 1.40 1.14 21.2° 354"
Widening 1(4) 589 3.40 3.00 16.0 54.0
Diverged 2(8) 657 1.45 1.20 12.0 30.0
Others - - - - - -
Non-deteriorated 8(30) 765 1.29 1.04 5.40 18.0

YA FY SAR o3 2 2AFRPER 9]
&2 AFeA} Y FAAAE setsy] o) 2

ol

ZAAHE 7€ 2 AA T E AL, YRj3t
9) A AR 35FHE A S A3HE Table 5o Lehy
Atk Ao A = #5527 EIe] fal 2575 °l3t
7t 283k HY7HA] 2ARBLE U AN E25F
ojsl= A 98t 1 WA 3 A T AQ] 35 FH¢ A2t
A

Yo=Y Z Y HA SALZ O] HH A9l & A
23RN EEZ A EE 35T 39m, 45T 1.4m, 5
EF12m, 652 03m= §AHI =7 5222 b

Zo| F34o0] BE TZo|A HAH AFE Bk Y

FUt SALE AF(UE 29} 0] &, 2003; W Z 5
2004)0]| A &= o} 27t A gko] Bl e, vk o] g T e 2
A3f olw] A &o] SHY FH T Y FAR(EHEL 2
T, 2001) 9] BATE HiE = Ao R, Yotk
U349 T2 = YA B Sl ey ob 3
Aol Hehe| ] G2 Aol g o] 2
gt g o] Aot g o 2] 7t ek ofu| 2 o4
e 4 UTHAE 29 0] F-9, 2003).

g AR FHOR Y Z2wAcz e &
BE = 455 ol UA Q] SeAR T AL o
102m'/kmo| A1, 73 Woll A AT F E71 5= Bt
6.77W/kmZ e T o] ZiHs HEEe] §E fAb
LA AU E 5, 2004)2) A 2 tha: f-AFS)
L 2AF e EA R A A QL o] 8- of k2 H of

Table 5. The damaged width by impact rating class and deterioration of surveyed trails in Woraksan

National Park

Damaged width of trail(m)

Adjacent

i damaged No-of
Trail  Length N Impact rating class' Subtotal gze bypath’®
name (km) area

o v v VI M-VI V-V V-VI  (m%km) (per/km)
Sum 68.1 251 244 130 130.6 625 374
Songgye 2.70 22
....... Mean 3.1 1.1 1.1 0.6 5.9 28 1.7 105.9 4.4
. Sum 1390 734 633 116 2757 1367 749
Deokjusa 4.60 39
Mean 3.6 1.9 1.6 03 9.4 35 1.9 85.0 9.8
! Sum 553 19.4 343 3.2 109.0 53.7 37.5
Silleuksa 2.40 23
Mean 24 0.8 1.5 0.1 4.7 23 1.6 100.0 1.3
Sum 177.7 463 208 2.7 244.8 67.1 235
Bodeogam 3.80 27
Mean 6.6 1.7 0.8 0.1 9.1 2.5 0.9 70.3 5.3
Sum 440.1 1642 1428 305 760.1 3200 1733
Total 13.50 111
Mean 3.9 1.4 1.2 0.3 6.7 28 1.5 101.6 6.7

! Impact rating class on trail by Kwon et al.(1991)

? Deteriorated area adjacent to trail higher than impact rating class IV by various use types such as relief, traffic, camping, heliport and so on

3 e . . .
Divergence occurrence per km in each trail section
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Table 6. The construction length of various facilities on trail in Woraksan National Park (unit: m)
. Steps Railings Bridge/deck Total
Trail name
Steel Log Stone Log + steel Steel Log Log Sum Per/km
Songgye 41 138 - - 34 242 - 455 168.5
Deokjusa 41 124 230 304 184 126 99 1108 240.9
Silleuksa - 322 247 - - - - 569 237.1
Bodeogam 76 415 - 64 23 55 - 633 166.6
Total 158 999 477 368 241 423 99 2,765 204.8
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