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Estimation of Carrying Capacity on the Mountainous
National Park Using the Impact Rating Class of Trail ( [ )!
- In the case study of Bukhansan National Park -
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ABSTRACT

Trail might be the primary recreational space to appear the use impact by visitors on ecologi-
cal space in National park. On the basis of this concept, the carrying capacity was estimated on
the trail. Impact rating class and pattern of passersby were surveyed on the 22 valid trails in
Bukhansan National Park. Using two variables, the width of trail and amount of passersby, the
correlation coefficient was analysed and the regression model was derived by raising x to a high-
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er power. And carrying capacity estimation equation was devised by considering the pay fee visi-
tors and average passersby in a trail section. With carrying capacity estimation equation to
apply Bukansan National Park, it is desired that maximum carrying capacity is about 3 million
persons a year under conditions of trail width 2.2m when National Park Authority wants to
keep the existing management level. If they strengthen the management goal for resource con-
servation like that they want to keep the trail width 2.0m, the number of visitors might be

decreased to about 2 million persons a year.

KEY WORDS : AMOUNT AND PATTERN OF PASSERSBY, CARRYING CAPACITY ESTIMATION EQUA-

TION
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Figure 1. The location of survey sections and points
of trail in Bukhansan National Park
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Table 1. Survey sections and points of trail in Bukhansan National Park

No Survey sections and points Distance(m)
1 Baekryonsa - The Azalea Ridge - Wungasa junction 1,630
2 The academy ticket office - Daedongmun(gate) 1,510
3 Tomb of Dr. Jo -~ Kalbawi Ridge 1,000
4 Hwagyesa - Kalbawi Ridge - Sanseong(castle) 3.300
5 Daedongmun - Junction of Kalbawi Ridge and Sanseong(castle) 350
6 Junction of Kalbawi Ridge and Sanseong - Daenammun/(gate) 1,300
7 Daenammun - Gugi valley(Seunggasa Samgeori) 1,500
8 Daenammun(Seunggasa Samgeori) - Gugi Ticket Office 550
9 Daenammun(gate) - Uisangbong 2,400

10 Daeseomun(gate) ~ Uisangbong 720
11 Wimun - Dongwunli 1,700
12 Baekwundong - Wimun 1,500
13 Mount Rescue Center - Jawunbong 1,080
14 Minchosaem Samgeori - Jawunbong 630
15 Ssangryongsa Samgeori -~ Wonhyosa -~ Podae Ridge(North) 1,950
16 Podae Ridge(North) - Minchosaem Samgeori 1,305
17 Ssangryongsa - Wondobongsan valley - Podae Ridge 2,250
18 Darak Ridge(Eunseokam Junction) - NPA office 1,050
19 Darak Ridge(Manwolam Junction - Eunseokam Junction) 850
20 Junction of Seokgulam and Manwolam - Manwolam - Podae Ridge 1,070
21 Dobong shelter - Junction of Seokgulam and Manwolam 300
22 Geumgangam - Dobong shelter 720
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Table 2. Description of impact rating class by Kwon et al.(1991) on trail

Class

Description

0 No impact on vegetation

= == = e —

Ground vegetation flattened but not permanently injured

Ground vegetation partly worn away, but bare ground appeared not more than 25%
Ground vegetation lost on most of the site, but bare ground appeared not more than 75%
Bare ground widespread, but surface erosion or root exposure is not founded

Bare ground widespread, and surface erosion or root exposure is clearly founded

Severe deterioration with rill or gully erosion is in progress
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Table 3. Trail section summarization of the damaged width by impact rating class and deterioration type
in Bukhansan National Park

Distance No. of Damaged width of trail(m) Deteriorated  Number of
No. (m) Swrvey Impact rating class Subtotal area by type(m?) Divergence
point I N l§ M H~V N~V V~V Linear Areal Passing Rest

1 1,630 32(28) ﬁ‘é;’; 13:2 g:? g:g 8‘31:8 108.4 941 921 232 1248 123 144
2 1,510 25(24) 1\842;21 18:?] 18:2 3?'2 2?? 87.0 70.8 57.6 496 2,220 108 71
3 1.000 25(21) 1\?12::1 g:? 15:2 3?:(7) 18:2 63.0 60.7 480 0 122 48 10
4 3,300 67(53) I\SALE‘:; 2(1):2 9?:3 5?-; 81‘1‘ 179.7 157.8 655 11 444 134 22
5 350 18(18) 1\?:;11 8:2 (7):[71 2?:2 3?:3 80.3 70.4 627 282 223 64 6
6 1,300 46(43) Iaz;‘; 18:2 81:3 6?:2 3:? 1615 148.0 668 0 136 41 1
7 1500 30(30) 1\842; 13:2 22:2 4}:2 4?’:2 126.8 114.6 893 776 916 57 12
8 550 19(16) 1\?{2; g:g 18:2 2(1):2 15:? 53.2 450 317 108 322 15 5
9 2400 60(52) ﬁgg; 18:; Qg:g 33:2 7?:? 158.9 143.8 117.1 0 770 119 57
10 720 17(12) Iiz;nn 1‘1‘:; S;; é& 1:;’:3 334 187 150 0 55 21 32
11 1,700 26(25) ﬁ‘;:; g:g 23:‘; 3?:‘5‘ 12;1 193.1 187.5 165.5 1,014 1,422 129 30
12 1,500 32(31) 13‘;;; 5?:;1 4}:; 102:2 “;; 320.4 265.0 223.3 1,088 1848 273 9
13 1,080 22(14) l\f;g é:? 45:3 2?2 g:? 700 68.8 27.6 911 813 71 14
14 630 27(15) 52;‘] 8:8 2?:2 g:g 13:; 53.2 532 266 0 131 18 4
15 1,950 36(33) 13‘;2; (1):8 18:55) 3?:2 41:2 1041 102.6 87.1 0 408 92 122
16 1.305 25(22) 5[::; 8:2 13:2 2‘11:‘11 1;:8 60.3 541 41.4 352 301 72 36
17 2,250 46(42) 1\32::1 g:g 33:; 4‘?1 9‘21:3 189.8 180.0 140.3 533 2,018 72 121
18 1.050 22(19) 13221 18:; 13:; 2:2 13:2 522 361 194 0 206 34 3
19 850 27(27) la‘e‘:; 13:2 3?:2 2?:3 28:2 946 80.4 478 28 263 90 1
20 1,070 46(41) 1\?{221 13:3 5‘11:2 4‘?:? 5?:2 168 1538 992 34 262 73 7
21 300 15(15) ﬁ::; é} 21:; 2(1):3 2% 78.1 76.4 493 113 435 24 3
22 720 24(24) 1\8423 1(2)2 8‘;:2 52:2 53:; 211.6 199.3 1147 423 797 67 16
Sun 28665 Mean 04 1.1 13 1.5 44 39 28 - - - -

* The parentheses indicate that valid number of survey points except the points on rocks and/or facilities
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Table 4. Estimation model for the optimum number of visitors

Type Impact rating class

Estimation Model B2

(level) (Y =aX?)
. I~v Y = 0.6265 X077 0.4658
Max. amount of daily A
i V~V Y = 0.2675 X037 0.6343
passersby by section A
v~V Y = 0.2975 X012 0.3128
B~V Y = 1.0843 X022 0.3385
Max. amount of hourly N
. V~W Y = 05717 X022 0.4606
passersby by section N .
V-~V Y =0.5551 X078 0.2257
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Table 5. Estimated optimum number of visitors(K) by the level of impact rating class

Impact rating class

X= Optimum number of visitors(K)

Type (allowable level)  § =15m ¥ =1.8m ¥ =20m ¥ =2.2m ¥ =25m
Max. amount of daily I~V 34 R 108 159 267
passersby by section i~u 153 261 354 468 680
Vv~V 328 631 920 1,295 2,047
Max. amount of hourly -~V 5 1 18 29 52
A O S SR SR SR
Table 6. Estimation of carrying capacity using 9 ticket offices entry data
Width of trail
Type 1.5m 1.8m 2.0m 2.2m 2.5m
Impact rating class
Max. amount of daily I~V 824 1,721 2,633 3,869 6,482
passersby by section N~V 3,717 6,328 8,606 11,365 16,504
vV~ 7,977 15,326 22,351 31.446 49,705
Max. amount of hourly I~V 113 268 441 692 1,268
passersby by section N~V 660 1,232 1,767 2,449 3,793
vV~ 1,602  3.454 5,384 8,046 13,788

2.2, 2.5m9 57 F£Fo8 71339 =, Table 4
o] HA olfAlr FHRFZ o] 83 FAHANE
SF W9 ue AR wZo £EE8 1Y 3¢
Ho 2PF 1A 73 Hl BPFE 443 HF
o] 4z (K) & A4 Ao| Table 5°|t}, Table 5
o] AE M3 i, SN2 HHE A=
B3 V~V 5oz 8848 4% 542 £ 1.8m
E FHg3hn Faz 3E 19 HF g9 Fe=
6317, 1413 A 2 = 1429¢] HY, 4
2 Z25moAe 4R 72 1Y F 2y £
2,047, 1A AR g = 26890 Aot

39 A ol gAF (K #8558 FH4E o
|3la] BIAZYP LY 1d # H FFFH 1
A 27 Ho BYgE v1Ee R AW £E45HE
243 o] Table 6°lt}, &7]4 FHE 2B F&
582 FHYRY s AMgE 9l vlBA9 4A3Q)
g 7NFLZ 3 Aol

2 #8458 B4 Aol A JEhd 9 i EA
B 71EoE 3 HY +EYHL TARY HHE
Jle 5F V~T FEc2 34T 4% SAE &=
% 1.8mE F-&3P¥ 1A o 3,454% 0], 1

d Ao 15,3260l en, A2 = 2 5me] 7
- 1A1ZF o 13,7889, 19 Aol 49,7058 |3
t}.

AR ST YTY 4% #8895 FA57] 9
sl BEtZ g del &4 vjdAe o] 8l RHES
AME-Ehe] A EFNTH T dF o o] &L
FEFHY At F45HE 1Y # HY YR
1A 22 Ad B8 FE 71E02 4328 Ao
Table 7ot}

F8%5Y 3349 S48 =£5 18m 71EoR
g 4%, 19 732 Al B HE o &5t AT
= 58 V-~V B4 =44 dd #8589
o] 24,1399, 1d 1,481 41190|31, 1A7+ 73+ 4
W EyEe ol g, A E 55 V~Vg
HollA F4d Hl #8589 19 5.440%, 14
326,359 1At}

SAE =25 20m 7IEoR & Bf, 1Y 73
AN EPFE ol el @AHIYE 55 V~V9
Yol F3E ) #8582 14 35,2057, 1
2.112,024™80] 2, 1A #2 HU] TP F-& ol &
A gRds s 55 V~V9 doA 334

—

=]
=]
d
o

-



Sz #ANHES 8¢ ANy FHIVY F858 FH(1)-5AFH T 4L A =- 265

Table 7. Estimation of maximum carrying capacity in a day and a year

Width 1.5m 1.8m

2.0m 2.2m 2.5m

(m)

Type N
[RC Day  Year Day

Year Day Year Day Year Day  Year

Max. amount of H[ -~ VI 1,298 77.890 2,710

daily passersby Vi~V
by section

V-~V

o~V 178 10667 422
V-~V 1,039 62,359 1,940
Vv~

Max. amount of
hourly passersby
by section

162,611 4,147 248816 6,094 365584 10210 612517
58565 351,258 9967 597967 13,555 813,201 17.901 1,073,944 25995 1,559,486
12,563 753,721 24,139 1,448,141 35,205 2,112,024 49,528 2,971,347 78,288 4,696,753
26291  6A
116405 2783 16694 3857 231,382 5974 358420
2523 151,363 5440 326,359 8480 508,770 12,672 760,244 21,717 1,302,889

41651 1090 65405 1997 119806

* Impact rating class
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