St 3t A A |8l 3] 2] 30(3): 376-385, 2016 pISSN 1229-3857 eISSN 2288-131X

Korean J. Environ. Ecol. 30(3): 376-385, June 2016 http://dx.doi.org/10.13047/KJEE.2016.30.3.376
HHAIC= 2l 22] 0 ol gk Ted A Slla
A 2@ elo] AR B S DY AlMTE w3
OlAFE? - ZHED[ - BAHY - A - SR’

The Change of Vegetation Structure by Slope and Altitude in Taebaeksan Provincial Park™
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ABSTRACT

Through the vegetation survey of Geumcheon Valley on the south-facing slope and the other side of the
valley, Jedanggol on the north-facing slope in Taebaeksan Provincial Park, the characteristics of vegetation
structure and change by slope and altitude were examined. From Geumcheon Valley(850m) via the
ridge(1,380m) to Jedanggol(950m), thirty plots at intervals of 50m altitude were selected for investigation.
According to the results of the analysis, Acer pictum subsp. mono, Fraxinus rhynchophylla, Betula davurica
and Lindera obtusiloba were observed only in the south-facing slope, while Sorbus commixta, Prunus padus,
Prunus maackii and Acer komarovii were observed only in the north-facing slope. However, Quercus
mongolica, Betula costata, Cornus controversa, Tilia amurensis , Acer pseudosieboldianum and Magnolia
sieboldii were found to be distributed over both the slopes. The analysis of ordination found that the vegetation
was distributed discontinuously by slope. Especially, the vegetation of the north-facing slope appeared to be
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affected by the direction that the slope faces. Quercus mongolica community, which is the dominant species
at an altitude of over 1,200m, was determined to be affected by elevation factor. The maximum age of the major

trees was as follows: Betula costata and Quercus mongolica were estimated to be 53-year-old and 113-year-old

respectively.

KEY WORDS: GEUMCHEON VALLEY, JEDANGGOL, ORDINATION
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Figure 1. Map of the survey plots in Taebaeksan
Provincial Park, Korea
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Table 1. General description of the physical features and vegetation of Taebacksan Provincial Park, Korea

Aspect South
Plot number 1 2 3 4 5 6 7 8 9 10
Altitude(m) 850 900 950 1000 1000 1000 1050 1050 1075 1075
Slope(®) 5 5 30 35 35 35 35 30 30 30
Number of species 17 19 15 12 19 12 11 16 15 13
Height(m) 12 20 25 25 22 20 20 20 20 23
Canopy  Mean DBH(cm) 14.3 37.0 51.0 27.1 20.9 21.6 28.1 23.9 26.3 24.5
Coverage(%) 80 80 70 90 90 60 60 90 80 90
Height(m) 8 12 12 15 13 12 10 12 10 8
Understory Mean DBH(cm) 4.1 5.1 12.4 10.0 4.7 9.7 7.8 5.0 10.6 53
Coverage(%) 40 50 60 60 30 70 70 30 60 30
Shrub Height(m) 2 2 2 2 0.1 1.5 2 1.5 2 2
Coverage(%) 90 40 40 30 5 30 30 30 50 40
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Table 1. (Continued)
Aspect South Ridge
Plot number 11 12 13 14 15 16 17 18 19 20
Altitude(m) 1075 1100 1150 1200 1200 1250 1300 1350 1380 1380
Slope(°) 30 35 5 5 5 15 15 30 5 5
Number of species 17 10 7 3 6 8 7 8 5 7
Height(m) 22 25 14 15 13 20 12 15 10 18
Canopy  Mean DBH(cm)  24.5 41.5 30.6 27.4 38.5 374 27.5 36.8 272 24.8
Coverage(%) 60 70 90 70 90 80 90 90 90 80
Height(m) 12 15 8 5 8 8 5 10 5 10
Understory Mean DBH(cm) 5.0 8.0 6.6 6.2 9.3 53 3.6 7.3 4.9 8.1
Coverage(%) 40 60 30 60 30 40 20 50 30 50
Shrub Height(m) 2 2 2 - 0.3 1.5 1.2 1 1.2 1.5
Coverage(%) 80 30 40 - 20 90 50 30 100 80
Table 1. (Continued)
Aspect Ridge North
Plot number 21 22 23 24 25 26 27 28 29 30
Altitude(m) 1380 1350 1300 1250 1200 1150 1100 1050 1000 950
Slope(®) 5 15 10 10 15 5 5 20 10 10
Number of species 8 10 12 14 9 14 8 11 9 9
Height(m) 12 15 15 20 18 13 15 16 25 30
Canopy  Mean DBH(cm) 254 18.4 19.2 13.5 19.4 17.3 24.0 24.3 29. 383
Coverage(%) 85 90 95 90 80 90 90 80 70 80
Height(m) 9 8 6 10 6 8 7 8 12 8
Understory Mean DBH(cm) 9.7 7.8 7.3 5.7 59 6.3 7.7 4.6 5.1 6.7
Coverage(%) 30 80 30 30 60 40 30 70 80 30
Shrub Height(m) 1 0.5 1.5 1.5 0.3 1.2 1.2 1 0.3 1
Coverage(%) 40 80 15 5 25 30 30 80 20 20
A 307) 2] e A W SR 7 2Ae & AER, AMAGE, nlE, EUR, JAGE 5
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Table 2. Average diameter at breast height by layer and aspect

Layer Aspect | gouth (1-18) Ridge (19-21) North (22-29) Total
Canopy 29.9" 25.8 20.7° 26.9

Mean DBH(cn
can (em Understory 7.0 7.6 6.3 6.9

" p<0.05
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Table 3. Distribution and abundance of trees (DBH >2cm) by aspect in Taebaeksan Provincial Park, Korea

Aspect South Ridge North

Species \ Plots 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18[19 20 21|22 23 24 25 26 27 28 29 30
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2 Rd: Rhamnus davurica, Es: Eleutherococcus sessiliflorus, Mb: Morus bombycis, Sb: Sasa borealis, Ea: Euonymus alatus f.
ciliatodentatus, Ae: Aralia elata, Ss: Smilax sieboldii, Pu: Pyrus ussuriensis, Bd: Betula davurica, Fs: Fraxinus sieboldiana,
Re: Rubus crataegifolius, Lm: Lespedeza maximowiczii, Ch: Clematis heracleifolia, Pd: Pinus densiflora, Ma: Maackia
amurensis, Fr: Fraxinus rhynchophylla, Ud: Ulmus davidiana var. japonica, Sc: Schisandra chinensis, Ap: Acer pictum subsp.
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mono, Po: Populus davidiana, Bs: Betula schmidtii, Cc:

Carpinus cordata, Lo: Lindera obtusiloba, Dg: Deutzia glabrata,

Ps: Philadelphus schrenkii, Hs: Hydrangea serrata f. acuminata, Sb: Staphylea bumalda, Va: Vitis amurensis, Fm: Fraxinus
mandshurica, Cs: Corylus sieboldiana, Aps: Acer pseudosieboldianum, Ta: Tilia amurensis, Om: Quercus mongolica, Tr:
Tripterygium regelii, Si: Stephanandra incisa, Sa: Sorbus alnifolia, Scp: Symplocos chinensis f. pilosa, Am: Acer
mandshuricum, Apo: Actinidia polygama, Aa: Actinidia arguta, Bc: Betula costata, Ms: Magnolia sieboldii, Pa:
Phellodendron amurense, Cco: Cornus controversa, Ws: Weigela subsessilis, Es: Euonymus sachalinensis, Rs: Rhododendron
schlippenbachii, Ak: Acer komarovii, An: Abies nephrolepis, Pm: Prunus maackii, Cj: Callicarpa japonica, Pk: Pinus
koraiensis, At: Acer tegmentosum, Sco: Sorbus commixta, Pp: Prunus padus, Pma: Prunus maximowiczii, Ah: Ampelopsis
heterophylla: Apl: Alangium platanifolium, Ks: Kalopanax septemlobus, Rm: Rhododendron mucronulatum, Eo: Euonymus
oxyphyllus, Ab: Acer barbinerve, Ro: Rubus oldhamii, Lk: Larix kaempferi
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Table 4. Importance percentage of major woody species by the stratum by aspect

Aspect — Layer ¢ty 5 M : Layer 1y 5 M
pecies Species
Quercus mongolica 36.58 10.52 0.00 21.80( Pyrus ussuriensis 0.00 2.59 0.00 0.86
Betula costata 27.99 5.84 0.00 15.94| Fraxinus mandshurica 1.03 0.97 0.00 0.84
Acer pseudosieboldianum 0.00 19.21 1.21 6.61| Fraxinus sieboldiana 0.00 1.90 1.04 0.81
Pinus densiflora 10.87 0.00 0.00 5.44| Lespedeza maximowiczii 0.00 0.00 4.72 0.79
Cornus controversa 4.89 7.11 0.16 4.84| Populus davidiana 1.40 0.00 0.41 0.77
Tripterygium regelii 0.00 2.73 22.42 4.65| Philadelphus schrenkii 0.00 0.77 2.56 0.68
Acer pictum subsp. mono 0.00 8.44 3.19 3.35| Prunus maackii 0.64 0.86 0.16 0.63
Betula schmidtii 535 0.00 0.00 2.68| Acer mandshuricum 0.00 0.75 1.34 0.47
Fraxinus rhynchophylla 2.20 3.87 1.62 2.66| Carpinus cordata 0.00 1.13 0.00 0.38
Tilia amurensis 3.75 1.76 0.16 2.49| Staphylea bumalda 0.00 0.77 0.66 0.37
Maackia amurensis 1.06 3.94 1.66 2.12| Weigela subsessilis 0.00 0.00 1.81 0.30
Corylus sieboldiana 0.00 4.11 4.11 2.06| Deutzia glabrata 0.00 0.00 1.22 0.20
South Hydrangea serrata f. acuminata 0.00 0.00 11.69 1.95| Euonymus sachalinensis 0.00 0.27 0.27 0.14
Rhododendron schlippenbachii 0.00 5.33 0.79 1.91| Aralia elata 0.00 0.26 0.26 0.13
Betula davurica 3.48 0.41 0.00 1.88| Actinidia polygama 0.00 0.00 0.72 0.12
Lindera obtusiloba 0.00 1.36 8.46 1.86| Rubus crataegifolius 0.00 0.00 0.60 0.10
Stephanandra incisa 0.00 0.00 9.12 1.52| Morus bombycis 0.00 0.25 0.00 0.08
Schisandra chinensis 0.00 0.00 8.35 1.39| Eleutherococcus sessiliflorus 0.00 0.00 0.42 0.07
Actinidia arguta 0.00 3.80 0.00 1.27|  Euonymus alatus f. ciliatodentatus 0.00 0.00 0.29 0.05
Ulmus davidiana var. japonica 0.00 3.59 0.22 1.23|  Sorbus alnifolia 0.00 0.00 0.21 0.04
Symplocos chinensis f. pilosa 0.00 2.94 1.50 1.23| Vitis amurensis 0.00 0.00 0.24 0.04
Phellodendron amurense 0.79 2.47 0.00 1.22| Rhamnus davurica 0.00 0.00 0.16 0.03
Sasa borealis 0.00 0.00 6.48 1.08| Clematis heracleifolia 0.00 0.00 0.16 0.03
Magnolia sieboldii 0.00 2.08 1.50 0.94|  Smilax sieboldii 0.00 0.00 0.13 0.02
Betula costata 85.33 0.00 0.00 42.67| Sorbus alnifolia 0.00 17.91 0.00 5.97
Tripterygium regelii 0.00 0.00 83.99 14.00| Rhododendron schlippenbachii 0.00 8.21 0.00 2.74
Rldge Acer pseudosieboldianum 0.00 37.50 6.15 13.53| Acer komarovii 0.00 4.99 4.17 2.36
Quercus mongolica 11.68 9.32 0.00 8.95| Tilia amurensis 3.00 0.00 0.00 1.50
Symplocos chinensis f. pilosa 0.00 19.82 5.67 7.55| Acer barbinerve 0.00 2.25 0.00 0.75
Betula costata 41.20 322 0.00 21.67| Weigela subsessilis 0.00 0.00 5.70 0.95
Cornus controversa 12.27 14.47 0.00 10.96| Prunus maximowiczii 0.81 1.28 0.44 0.91
Acer pseudosieboldianum 0.00 25.04 2.74 8.80| Morus bombycis 0.00 2.58 0.00 0.86
Prunus maackii 11.52 5.97 1.72 8.04| Corylus sieboldiana 0.00 0.43 3.88 0.79
Larix kaempferi 15.95 0.00 0.00 7.98| Euonymus oxyphyllus 0.00 0.00 3.66 0.61
Acer komarovii 0.00 8.03 13.04 4.85| Acer mandshuricum 0.00 1.11 1.37 0.60
Quercus mongolica 8.43 0.00 0.00 4.22| Acer tegmentosum 0.98 0.00 0.35 0.55
Euonymus sachalinensis 0.00 2.76 13.99 3.25| Actinidia arguta 0.00 1.00 0.00 0.33
Rhododendron schlippenbachii 0.00 6.37 6.70 3.24| Actinidia polygama 0.00 0.00 1.78 0.30
North Sorbus commixta 1.16 5.39 0.96 2.54| Kalopanax septemlobus 0.00 0.42 0.50 0.22
Magnolia sieboldii 0.00 4.18 6.46 2.47| Ampelopsis heterophylla 0.00 0.00 0.66 0.11
Tilia amurensis 1.64 4.48 0.64 2.42| Rhododendron mucronulatum 0.00 0.00 0.64 0.11
Prunus padus 0.00 1.12 11.80 2.34| Pinus koraiensis 0.00 0.00 0.57 0.10
Phellodendron amurense 357 068 000  201| Alangium platanifolium var. 000 000 050 008
trilobum
Acer barbinerve 0.00 5.48 0.50 1.91| Ulmus davidiana var. japonica 0.00 0.00 0.39 0.07
Schisandra chinensis 0.00 0.00 11.38 1.90| Stephanandra incisa 0.00 0.00 0.44 0.07
Abies nephrolepis 2.50 1.02 0.39 1.66| Callicarpa japonica 0.00 0.00 0.39 0.07
Tripterygium regelii 0.00 0.73 7.57 1.51|  Rubus oldhamii 0.00 0.00 0.32 0.05
Acer pictum subsp. mono 0.00 4.28 0.50 1.51

e Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub

layer, M: Mean importance percentage
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Table 5. Similarity index between aspects
Aspect South Ridge
Ridge 40.83
North 45.51 43.55

Table 6. The estimated age of major woody species in Taebaeksan Provincial Park

Plot Species Height(m) DBH(cm) Expected Age(Year) Mean Annual Growth(mm)
3 Pinus densiflora 25 46.5 43 4.28+2.47
4 Betula costata 25 34.5 53 3.18+1.04
7 Phellodendron amurense 15 21.0 46 2.80+1.11
14 Quercus mongolica 15 29.9 94 1.71+£0.97
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