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Effects of Camping Recreation on Natural Environment
in Mt. Chiak National Park
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ABSTRACT

This study was executed to measure the user’s impact natural environment in National
Park Campsite. Therefore, we choose Mt. Chiak National Park and the campsite in the district
of Temple Ku—-Ryong as a model of analysis, which is made by ecological approach, the number
of the user has influence on the environment near the campsite.

The result are as follows:

1. The more the number of users becomes, the more Na, Ca, Mg ion concentration and pH

in the soil increase and the less K ion becomes.

2. Litter and humus depth, litter coverage, herb coverage, soil hardness, the surface of the -

ground layer and tree species numbers, density and coverage of lower layer shows a sensitive
reaction to the number of the users.
3. The research shows that the tolerant trees against campsite impact are Lespedeza

maximowiczii, Zanthoxylum schinifolium Staphylea bumalda, Smilax sieboldii, Quercus aliena,

are Stephanandra incisa, Rubus trichocarpa, Rubus crataegifolius, Rhododendron

mucronulatum, Styrax obassia, Acer palmatum, Lindera obtusiloba, Rhododendron

suhlippenbachii, Rhus japonica and Callicarpa japonica.

4. The high density of the users made the simplication of a vegetation structure. So, as the
number of the user increase the species showed severe heterogeniety between the heavy—

use and nonuse site.
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5. As considering the landscape management about campsite and surrounding area on

the way of analysis of national landscape aspect and succession sere according to

ecological aspect, it may be desirable that Pinus densiflora forest be conserved as Pinus

densiflora landscape and mixed forest produce natural scenery with succession sere.
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Figure 1. Locations of study sites in Mt. Chiak
National Park
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Table 1. The number of camper in the study sites

by the season

District 1 District 2 District3

Spring
Aprill 20 14 (5 20 €] 25 (8
May 17 18 (T 77 (23) 103 (35)
18 19 (6) 8 (26) 106 (36)

24 0 54 (17 47 (16)

25 23 (8 49 (16) 78 (26)
Total 74 (26) 28 (89) 359 (121)
Summer o

July 25 75 (26) 66 (23) 162 (59)
26 80 (27) 71 (25) 207 (69)
27 88 (29) 160 (50) 289 (92)
Augast 1 110 (40) 258 (90) 464 (160)
2 133 (46) 365 (130) 640 (221)
3 156 (54) 433 (148) 617 (201)
16 50 (18) 190 (73) 435 (146)
17 65 (200 207 (74) 459 (158)
18 30 (11) 54 (18 240 (79)
19 15 (5) 60 (21) 254 (88)

Total 802 (276) 1,864 (662) 3,767 (1,273)
CFal T
Octcber 4 68 (22) 32 (11) 55 (18)

5 140 (49) 88 (14) 193 (62
Totel 208 (71) 90 (25) 248 (80)

Totzl 1,084 (373) 2,230 (776) 4,374 (1474)

Notes : () indicates the number of tent
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Table 2. Changes of water quality by the season

on each point of Ku—Ryong valley
(Unit i mg/ €8)

1 2 3 4
DO BOD DO BOD DO BOD DO BOD

April 13.14 0.21 13.05 0.22 12.71 0.23 11.80 0.25
May 1250 0.23 1214 0.35 12.20 0.31 11.96 0.35
August3 7.28 0.73 7.08 0.75 6.48 0.83 6.58 0.86
19 10.18 0.42 9.98 0.65 9.28 0.71 10.08 0.79
October 11.78 0.41 11.25 0.47 10.98 0.49 10.98 0.48
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Table 3. Soil condition of each sites

QOrganic Total Available Exhangeable bases(me.100g) Base
District ~ pH metter N PG CEC —————— saunatin
(%) (%) (ppm)(me/l00g) K* No* Go™* Mg™ (%)
Pinus Campsite 7.09 10.76 0.42 83.34 1518 0.63 0.55 9.41 1.05 76.7
dﬂ?ﬂom
forest Control 652 12.68 032 67.60 1518 0.77 0.49 1.65 048 223
Mixed Campsite 6,90 10.56 0.15 32.75 7.70 0.30 0.31 3.351.03 64.8

forest Control 620 10.79 0.38 80.87 14.74 3.9 0.25 1.60 0.90 39.6
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Table 4. General characteristics of the study sites.
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{Figure 2.) Changes of soil condition from the

center of campsite to nonuse site

Litter Litter and Herb cover Soil Mean annual

Site area area height exposed trees  trees cover humus  area of sample hardness ring width
(w) () (m) root(%) (%) area(%) depth(m)  plot(%)  (kg/dl) Of pine(em)
Nontree Campsite 2,210 1,944.8 — - - — - - - —
Pinus  Campsite 3,216 2,572.8 4 42 239 30.0 0.2 0.5 4.5 2.78
densiflora
forest Control  — — 14 - — 100.0 5.0 4.0 0.1 3.89
Mixed Campsite 6,880 4,334.4 7 11.9 44.7 45.0 0.5 0.8 42 -
100.0 3.0 10.0 0.1 -

foest  Comtrol  — - - - -~
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LEGEND

0 : No damages.

1 : Ground vergetation flattened but not permanently
injured.

2 : Ground vegetation worn out away center of acti
vity.

3 Ground vegetation lost on most of the site, but
humus and litter present in all but few a few areas.

4 : Bare mineral soil widespread. Tree roots exposed
on the surface.

5. Soil erosion obious. Trees reduced in vigor or dead

Figure 3. Impact rating class of campsite in
Ku—~Ryong valley
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Figure 4. Changes of the ground surface from the
center of campsite to the nonuse site.
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Table 5. Importance values of woody species of

Pinus densiflora forest (unit: %)
Campsite Control
UML Mean UM L Mean
Pinus dersiflora 100 421 640 744 251 450
Salix glandulosa 0.7 0.2
Carpinus Laxiflora 12 04 05
Corylus heterophylla var. Thunbergii 14 02
Corylus siebeldiana var. mandshurica 18 04 07
Castanea crenata 37 0.6 0.7 0.2
Quercus aliena 36 06 80 39 04 54
Quercus serrata 58 81 33 49 58 59 54
Quercus mongorica 75 82 39 40 67 21 46
Quercus dentata 05 01
Celtis aurantiaca 6.0 20 0.9 0.3
Celtis edulis 43 2.2
Morus bombycis 28 05 23 05 08
Magnolia sieboldii 40 07
Lindera obtusiloba 29 05 24120 28
Sorbus ainifolia 68 11
Stephanandra incisa 50 08 07 189 34
Rubus crataegifolius 23 04 35 06
Prunus padus 0.7 0.2
Prunus sargentii 97 32 44 50 L1 41
Lespedeza cuneata 04 01
Lespedezs maximowiczii 122 20 23 04
Securinega suffruticosa 14 03
Maackia amunrensis 06 01
Zanthoxylum schinifolium 31 05 14 05 06
Rhus japonica 24 09 10
Rhus vericiflua L0 03 79 2.6
Rhus trichocarpa 35 06
Euonymus oxyphyllus L1 03 0.7 12 04
Staphylea bumalda 26 04 0.7 24 06
Acer ginnala 11 02
Acer palmatum 60 1.3 22 33 16 14
Vitis coignetiae 10 02 09 02
Actinida arguta 09 23 07
Kalopanax pictus L1 03 ‘
Aralia eata 55 0.9 43 42 21
Cornus controversa 84 28 14 0.5
Rhododendron mucronulatum 1.6 08 0.7
Rhododendron schlippenbachii 20 08 08
Symplocos chinensis for. pilosa 51 54 26 44 47 L7
Symplocos chineasis var. pubaseens 12 03 04 01
Fraxinus mandshurica 23 08
Fraxinus rhynchophylla 57 10 53 28 22
Viburnum carlesii 08 01
Weigela subsessilis 31 05 42 07
Styrax obassia 13 03 28 47 17
C}lﬂxrrg japonica 07 70 14
Viburnum erosum 31 05
Smilax sieboldii 82 14 23 04
Malus baccata 57 18
Tntal 100 100 100 100 100 100 100 100
Notes U Upper M: Mlddle L : Lower
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Table 6. Importance values of woody species Campsite Control
of mixed forest (Unit: %) U M L Mean U M L Mean
Campsite Control Acer ginnala 220 20.1 83 189
U M L Mean U M L Mean Acer mono 23 08 12 0.8 0.3
Pinus densiflora 199 99 50 22 32 Acer palmatum 1.0 0.2 1.0 30 08
Salix koreansis 78 20 46 Acer pseudosieboldianum 55 1.8 4.7 1.6
Salix glandulosa 38 13 Vitis coignetiae 34 06 23 08
Carpinus laxiflora 91 37 09 60 Rhamnus davurica 22 08 12
Corglsteept T var. Thberg 06 01 Aetinida arguta 34 06 46 25 20
Corylus sieboldiana 08 01 Kalopanax pictus 39 07 2.2
Ceryhs sibolfsrs var. mardshri 18 18 07 Aralia elata 26 07 10
Quercus aliena 21 15 16 85 38 06 55 Cornus controversa 21 11 72 36
Quercus serrata 58 80 23 60 62 06 32 Rhododendron mueronuratum 44 27 19
Quercus mongorica 85 20 09 52 Rhododendron schlippenbachii 14 05 80 76 39
Celtis aurantiaca 30 10 Symplocos chinensis for. pilosa 08 0.1 61 25 25
Morus bombycis 58 29 19 42 21 32 21 Fraxinus mandshurica 43 17 20 30
Ulmus macrocarpa 48 15 2.9 Fraxinus rhynchophylla 65 68 07 55 160 48 12 97
Cocculus trilobus 08 01 Viburnum carlesii 07 01
Menispermum dauricum 06 01 Weigela subsessilis 51 09 07 30 07
Magnolia sieboldii 55 18 5.7 19 Styrax obassia 61 29 25
Lindera obtusiloba 12 02 36 129 34 Callicarpa japonica 30 05 08 74 15
Spiraea prunifolia 10 02 Viburnum erosum 17 0.6 07 0.1
Stephanandra incisa 50 08 42 07 Smilax sieboldii 74 12 50 08
Malus baccata 106 78 10 80 L0 03 Sasamorpha purpurascens 202 33
Malus sieboldii 25 09 10 Pueraria thunbergiana 12 02
Rubus crataegifolius 06 0.1 Total 100 100 100 100 100 100 100 100
Rubus croceacantha 13 Notes: U:Upper M :Middle L :Lower
Prunus persica 09 02
Prunus padus 15 0.5
ﬁ;ssar—gemii 81 41 134 09 7.1 TR #Es, ®E, SEdd BHETEY Ao
Rubus coreanus 23 04 £ Azol HHg 4% HH s} Figure 5% 2
Rubus multiflora 16 24 09 o] Aslich TRHIASY B Y BEET k4%
Lespedeza maximowiczii 88 15 53 09 Al VmAAAAE & g Lo, o]F HA 1§
Securinega sulfruticse 92 85 45 10 20 07 hdte] 50~60m A el 4 Hxel & veldlz, 60m
Evodia danellii 07 01 AHARE = 4stg} o)& 50~52m | Ho] FALE
Maackia amunrensis 20 16 09 22 54 29 ol 2 B#kHFR(Edge effect)oll o3l #iiggol Wk
Zanthoxylum schinifolium 74 36 31 2] ol F7lsld oy 60m A AR = ARMY F#ol
Zanthoxylum piperium 0.7 0.2 A glormz fEo wEMREN 23 Aolch
Rhus japonica— 91 43 6.1 Figure 604 ¥ %o} TxuFe AMTFH 2%
EE mrpa 45 25 42 37 fittee] & fEEEo 2 A MAEEST o HEE
Euonymus sachalinensis 14 0.5 GiE7E ekt AFF#Ee] A e il de =
Buonymus oxyphyllus 28 05 38 06 gol ¥ el nFuy, 254, FrHIYE 2
Euonymus sieboldianus 07 01 L HiE-S BREol tHE ko] 33 BiEo R A
Celastrus flagellaris 07 0.1 w2 zlo]z} ax] gkt
Staphylea bumalda 97 85 47 21 0.7
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Table 72 FAEMFIY o SHWS Vel Ao
24 #ifEgol Ao ATk B8t 326, oz
o] 43fdio|glm, Btk FrEmel HaERXA2 27 45
ez veh} sulFik BEigo] fBadesl AgE
o4~ olch HMBLEMEEE AvHEAk B s 5808k, o
Z R o] 2,280fko] .1, EEHk el EAde
Zh7} 339%k, 2,280kkE A B2 BRI M A&
of & dEs vAxn ddden, oajg A WY,
Z%Mo] vag HRes AN HEHEEE 4
ko) BpSibel dlzzde zhzh 1.3745, 113500

A fSHEe] dzAdu) deko, Rifitke BHE
e dlzxdrcd Eoich ol BEHK w9 FK
o) AvtEhic £& Az RERFEHY stst
AR kBB e ok A7 o] Wi da =g
REHEEY HEzx]o] TRl 27} wits
A7 wgolel #HEES 1.0 e 4% HmY A
B0l -8 Az stk BHEmel oz
o] ztz} 0.1739, 0.14390] 3 BiFHS HEHe} iz
# o4 o] 0.1686, 0.31350]Qlc}. o] ofzto] 4r}-F4ke] #
Zime FEaEs HRAYGEd & AL 4dERK
ago B4 BEFNRY 71AdA Fos 47,
iR BEmec) Exole] EAE} ¥ AL
o] z]4o) AFa‘M THE = edstenz Mo KE
ftell Z1el" AHeolch

Table 7. Values of various diversity in each site

Number NTnnber Species Maximum Even- Domir;-
District of of diversity H ness  ance
spec\es mdwxduals (H) (H'max) (39 (-39

Pinus CampSIte 32 580 12433 1.5011 0.8261 0.1739
densiflory

forest Control 43 2,280
Mixed Campsite 45 339
forest Control 45 2,283

1.3983 1.6334 0.8561 0.1439
1.3745 1.6532 0.8314 0.1686
1.1350 1.6532 0.6865 0.3135

(2) FIFE o MERETHT

Table 8¢ E&Eihlold STl Belt
transecto] 2|38l o %ML el Aojch EI
Bt 100w g FH2A opdA FAloA HojFel
e} F1sictzt 60m o] Aol A= oAl ATk o
T ol A4del e Ades T AADAC 93}
A" AAEHolY] AEolek MERET ki F
Ao Al dojAe] wel A4 Frl FAE Holtprt A
MFiEe] A9 g AdoME WA HEES

Table 8. Changing values of various diversity

Number number Species Maximum Evenness Dominance
of of diversity W
species individuals (H') (H'max) (J) (1-71)

0-10m 19 67 1.3450 1.2788 0.9654 0.0346
10-20m 18 70 1.0374 1.2553 0.8264 0.1746
20-30m 9 28 08922 09542 0.9350 0.0650
30-40m 24 323 11096 1.3802 0.8039 0.1961
40-50m 24 336 11232 1.3802 0.8138 0.1826
50-60m 32 741 12501 15051 0.8306 0.1694
60-70m 25 705 10630 1.3979 0.7604 0.2396
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