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Use Impacts of Trail and Campsite on Natural
Environments in Mt. Palgong Natural Park

Kwon Tae Ho

Prof., Dept. of Forestry, College of Agriculture, Taegu Univ.

SUMMARY

Trail and campground deteriorations and their environmental changes of soil and vegetation were studied
in Tonghwa--Sa district of Mt. Palgong Natural Park through 1988 into 1989.

The results are summarized as follows :

1. The bare width of trail as one of the trail condition factor was significantly greater on the more
heavily used trail. Deterioration types of trail which had higher frequency for a total of 45 observations
were rock exposure(42%), trail deepening(40% ) and root exposure(18%) in the high order. And also sound
type on which the trail was not deteriorated at all amounted to 33% of all observations.

2. Ecological changes of soil and vegatation of trailsides were not found at a uniform tendency except
that soil hardeness was slightly decreased from trail edge to the forest, but they could be grouped by
the type of user’s behavior and site condtions. Use impacts on the natural environment of trailside in
Mt. Palgong are still far from the severe harmulness.

3. Worse damages to compground condition were appeared in Bawi gol than Susu-gol campsite. Types
of mechanically damaged trees were tree with exposed root(63%), scared tree(43%), mutilated tree(30
%) and felled tree in highly frequent order. And diameter increments of trees in campsites were oppressed
by the campers.

4. Tree damage types and their frequencies could be basic s a means of which grasp the bounds of
user’s impacts. User’s disturbance on campsite extended to the distance of 70~90m from the core of
campsite at Pawi-gol and 20~30m at Susu-gol respectively. As the tolerant trees to use impact, Lespedeza
maximowiczii, Rhus trichocarpa, Acer palmatum, Rubus crataegifolius and Celastrus orbiculatus were

considered.
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Figure 1. Location map of survey site in Tonghwa-Sa
district of Mt. Palgong Natural Park.
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Table 1. Trail conditions in relation to amount of

use
" Amount “Trail  Bare* Maximun Trail Soil
of N width  width  depth slope  hardness
Cwe (my (@) (m) (B (g/d)
(Bf;?_"gol) % 16 12 018 190 84l
(Sll;sisiléol) 2 14 08 016 164 55
Mean 4 15 10 017 178 696

NOTE * means bemg mgmf:cant at p= 005

Qto} = Arjo] W35 HolA X (Bratton et al
1979, Dale and Weaver 1974, Helgath 1975, 4 %
1988).
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Table 2. Trail conditions in relation to physical
deterioration types of trail.

Dorration N Tl Bt imn Tl Sl
Type ® @ @ @ % @&
Root-exposed  8(18) L9* 13  021* 161 709
Rock-exposed  19(42) 16  LI* 020 230 458
Deepening 18(40)  1.8**  14%  027** 216 874
Non-deteriorated 15(33) 1.2 0.7 0. 10 12 8§ 607

NOTE : Numbers in parenth651s represent the percentages
of each type to total of 45 observed points.
* and ** mean being significant at p=0.05 and
0.01, respectively.
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Table 3. Site conditions of belt transects along the trail.
No. Distance Elevation Slope Aspect Soilﬁi - Crown coverri(;’g)ﬂ -MMiean height(ﬁ) Dominant
(m) (m) (%) texture Upper Mid  Lower Upper Mid l.ower  tree
Bawi golCheavy -used trail)
B1 100 500 35 W SL 70 40 40 6 3 1.5 Pine
B2 600 560 30 E C 80 49 30 10 4 1.5 Pine
B3 1,100 610 55 SE L 90 20 60 12 5 2.0 Pine
B4 2,100 820 50 SwW CL 80 60 40 7 3 1.5 Pine

Susu-gol(light-used trail)

- S1 300 500 45 S L 80 30 40 11 3 1.5 Pine
S2 800 540 20 W L 60 60 60 14 4 2.0 Pine
S3 1,300 630 35 SE CL 70 50 60 13 4 2.0 Pine
S4 1,900 740 60 SE L 90 60 30 13 5 2.0 Pine
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Figure 2. Changes of soil properties and ecological diversities from trail edge to forest in Bawi-gol.
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Figure 3. Changes of soil properties and ecological diversities from trail edge to forest in Susu-gol.
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Figure 4. Condition rating classes of Bawi-gol(left)
and Susu-gol(right) campsites in Mt.
Palgong Natural Park.

Table 4. Percentages of campsite condition rating classes in Mt. Palgong Natural park.

Condition
class

0

1

Criteria

No impact

Ground vegetation flattened but not permanently
injured

Ground vegetation worn away around fireplace
or center of activity.

Ground vegetation last on most of the site, but humus
and litter still prestat in all but a few areas.

Bare mineral soil widespread. Tree roots exposed
on the surface

Soil erosion obvious. Trees reduced in vigor or
dead.

Total

Bawi-gol campsite
Area

207
405
1,597
311

2,520

2

8.2

16.1

63.4

12.3

Percent

%

Area

453

72
324
181
330
170

1,530

.

29.6

4.7

21.2

Susu-gol campsite
Percent

%
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Table 5. Types and frequencies of mechnical damage
to trees in Bawi gol campsite

Individuals Motllated  Scared  Felled  Trees with
(per 4007) trees trees trees  exposed roots
per (%) (%) %) (%)

Pinus densiflora 60 18(3) 26(43) 2(3) 38(63)

Species
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Table 6. Mechanical damages of upper- and mid-
layered trees around the campsite

Mutilated  Scared Felled Trees with

Distance Individuals

trees trees trees  exposed roots
(m) " Upper Mid Upper Mid Upper Mid Upper Mid Upper Mid
0~10 25 0 7 - 17 - 1 - 15 -
0~20 5 6 2 - 3 1 1 - 1 -
0~ 2 2% 5 - 1 - - - -
0~40 4 0 4 - 1 1 2 -
0~50 31 12 2 - 2 - - 1
50~60 26 4 4 - e
Total 24 3 24 1 3 4 16 0
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Table 7. Comparision of DBH increment(PAI) for
Pinus densiflora in campsite and non used

rio o

forest.
PAI Campsite Forest
(Period) —— m/year —
1979~1983 0.331 0.281 p=0.29
1984~1988 0.235 0.285 p 0.02*

p-- 0.004** p-=0.93
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Figure 5. Changes of soil properties from campsite to forest for Bawi-gol(T—B) and Susu-gol(T-S).
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Figure 6. Changes of ecological diversities from campsite to forest for Bawi gol(T -B) and Susu—gol(T-S).
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Table 8. Similarity indices and floristic dissimilarity
coefficients between each plot on Bawi-
gol campsite.

Floristic dissimilarity coefficient(%)

R 0~10 92.91 9195 47.50 89.88 61.90 74.95 9510 85.89

\510~20‘47.99 77.95 73.99 83.16 85.83 90.98 75.06 66.14

E 20~30" 7037 55.23 76.83 74.38 8537 92.85 7756 70.12

>‘30~40‘7531 53.89 77.85 8238 4642 7320 85.04 84.56

& 40~ 50 6250 6048 66.62 69.91 73.76 9191 70.30 52.39

E 50~60° 7256 60.89 79.18 82.68 78.43 7498 88.92 85.04

60 70!5091 5253 59.16 51.25 67.05 60.99 93.70 95.06
70~80:11.65 17.88 22.07 23.65 3591 27.82 27.72 85.16

80~90{40.18 46.31 5207 5L31 53.38 47.04 4750 37.78
0~10 10~20 20~3030~40 40~50 50~60 60~70 70~80 80~90
Distance(m)

Al & Ao] & Al 4(floristic dissimilarity coeffici-
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Table9. Similarity indices and floristic dissimilarity
coefficients between each plot on Susu-
gol campsite.

Floristic dissimilarity coefficient(%)

g@ 0~10 5000 5000 5000 5000 5000 5000 5000 50.00
g 10~20 0 5006 6926 8334 8526 10000 7783 9788
E 0~30 527 414 6148 7630 6055 7407 6565 6573
2 3~ 40 1845 5183 TLM 4397 457 5932 7289 7532
d 40~50 1139 4814 6999 8013 5487 4842 7305 7450
E 50~60 813 5413 7AI0 7779 8546 2887 6565 6850
60~70 0 16 4543 4674 5623 6947 6966 6626
70~80 0 3316 4392 4705 5220 6661 74 7047
80~90 1662 2685 5609 6561 6177 6443 5377 5788
0~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~9%0
Distance(m )
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Table 10. Changes of importance value for lower layer of woody species from Bawi-gol campsite to forest.

Species 1~10  10~20 20~30
"Rhus t_rzchocarp(z“ 45.00 317 7.70
Fraxinus rhynchophylla 18.34 . 1.26
Celastrus orbiculatus 14.17 2.66 2.77
Quercus serrata 3.07 26.04
Lindera obtusiloba 8.36 16.31
Lespedeza bicolor 7.90 31.51
Rubus crataegifolius 37.58
Rhododendron mucronulatum 10.95
Pueraria thunbergiana 2.47 1.16
Rhododendron schlippenbachii 3.17

Symplocos chinensis for. pilosa
Corylus heterophylla

30~40 40~50 50~60 60~70 70~80 80~%0(m)
3482 591 2867 1962 521 229
4.43 4.93 2.91 1.86 5.10
411 2.56 4.39 1.85

11.64 2.40 2.47 1.7%
891 2840 1302 1035 5377  10.31
8.65 5.12 3.86 414  38.04

8.73 372 - 179
1.88 11.80 4.51 2.55

3.40 5.21
1.73 13.80 5.87
24.47 5.87 17.17
6.86 2.40 12.95
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Table 11. Changes of importance value for lower layer of woody species from Susu gol campsite to forest

Species 1~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~9%0(m)
Acer palmatum 27.32 24.74 10.35 8.03 18.66
Lespedeza maximowiczil 20.84 15.69 31.50 31.64 2.69 3.15
Stephanandra incisa 35.65
Quercus serrala 21.92 31.81 44.00 24.77 36.55 13.52 31.81
Rhododendron schlippenbachii 11.19 10.40 2.05 5.05
Fraxinus sieboldiana 24.37 16.39 22.34 6.96

Lindera obtusiloba
Lespedeza bicolor

AU R ALL

A& Aol
WA FEo] wot FelahAl stotso] Ad38l 5o
otz 5Bl AnFH oz o &=t Agd:ﬂ
o

v.x 2

2 414 lﬂl* B xS 42%, 23R4 20
% 9 PYxE 18% 5

3 Agsla glder], A A A
3. GALZA A R RFE ES)

Az zraste 43S veblled 2 pH, ROk
W U1 EEE S wavdgke] oA
BFA AAFLY FAZFA BoFEol

k=3
o}, A A Aol FEG ZAA A Fg, A

5. whsiEobd Aol saEord ARt st 1“7}
&5 77 91.8%, 4

NEYgls Yoed 63/0,
47‘}%21 43% c;l AR £ 0% Tolda #lE
g9 Aed 2PulsE ol &9 LA zHotol
Fo g AEol R

6. Aggulmz o4 okd B FEAFL ¥
o ol w3 Az 5dAel] wsAE FAY 4

10.29 11.89 5.22 2.12
8.46 7.57 6.15 2.44

ol "WojAla Ut

oFod &5 ell A ‘I*“’E}ﬂ o Ak o] &34 9
HA7F @Al dls Wiy ol fd wE F
4o ol Astrt w4 H‘HD} ofdFosyE 3
A e THY o) EAAS FF A AT
okd Aol 4l 70~90m, F-4-F oFF Tl 20~30m

o] 8tk

8. obod gEulol A} AAH Aol G WA+
3o 234, ALY, 497, ey, 25
% foz sosgrh

L 444501980 TFAEJTAARANLAD,

AR E.
2. AA4%E(80) FFATF AFLIRAN 2E
7R 5k A] 8): 526.

3, PG AI(1987) #8329 okod Aol 2l g7l
o o) gA Al BAHo] FE AT, 4T
dheka chehl A AbsHelEE 102

4 AelE, £7F VIA(1988) Hopared U
SAZ Y ok AAE % TGN S84

17 2(1): 50~65.

5. 9 41 (1982) AT UL LA,
W7 A,

£

6. &7, AEfE, ASFARY) FIATHFLY
LRERE ) 4 Qs SEARAT 1

(1) :35~45.

7. o]7 A, FFE4(1986) F AL Yol A 9] & 2
o] 4 7t BF B Ao WA= G T
ol 8t 3] %] 74 : 37~46.

8 oA, FA, $541(1987) E3ATHEL

oF o Ao HE o] &g Y AHH 4§

o 24, SH4AATF1(1): 46~65.

9. lAQ 978) A EFake] FuE o] FE AT
ZFj=F3 224 : 73~82

ﬂi}m



34 el & (HBBEREAEE Vol 17, No. 3
10. 287, o]AA, 2F7F(1987) o397 A4 For. Serv. Res. Pap. INT —312, 18p.
) Eckof v]i of gholl F3 AT - A4t 17. Cox, G.W.(1972) Laboratory manual of general
R FY AR F ofdAE Aoz —. T ecology. Wm. C. Brown Co. Publ, Iowa : 232.

11.

12.

13.

Ca
2783 2(27) : 21~31.
Bayfield, N.G.(1973) “Use and deterioration of
some scottish hill paths.” J. Appl. Ecol.(10) :

635 — 644.

Bratton, S.P., M.G. Hickler and J.H. Graves
(1979) “Trail erosion patterns in Great Smoky
Mountains National Park.” Environ. Manag.

(3) : 431-—-445.

Bryan, R. B.(1977) The influence of soil pro-

perties on degradation of mountain hiking

trails at Grovelsjon.” Geogrf. Ann.59A(1-2) :

49— 65.

14. Cole,D.N.(1982)“ Wilderness campsite impacts :

15.

16.

effect of amount of use.” USDA For.Serv.Rerv.
INT:284, 3.

Cole, D.N.(1983a) “Assessing and monitoring
backcountry trail conditions.” USDA For. Serv.
Res. Pap. INT — 303, 10p.

Cole, D.N.(1983b)“Campsite conditions in the
Bob Marshall wilderness.” Montana. USDA.

18.Dale, D.and T.Weaver.(1974) “Trampling effects

19.

20.

21.

22.

23.

on vegetation of the trail corridors of north
Rocky Mountain Forests.” J. Appl. Ecol. 11 :
767 - 772.

Echelberger. H.E.(1971)“Vegetative changes at
Adirondack campgrounds.” 1964 to1969. USDA
For. Serv. Res. Note NE—142. 8p.

Frissell, S.5.(1978)“Judging recreation impacts
on wilderness campsites.”J. For. 76 : 481 ~483.
Helgath, S.F.(1975)“Trail deterioration in the
Selway —Bitterroot Wilderness.” USDA For.
Serv. Res. Note INT —193, 15p.

James, T.D.W., D.W. Smith, E.E. Mackintosh,
M.K. Hoffman and P. Monti.(1979)“Effects of
camping recreation on soil, jack pine, and
understory vegetation in a northwestern
Ontario park.”Forest Science 25(2) . 333—349
Whittaker, R.H.(1970) Communities and eco-
systems, The Macmillan Co., Collier-Macmillan
Ltd., London : 162.



