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ABSTRACT

Vegetation structure was investigated to provide basic information on revegetation of abandoned coal
mine lands in Borim, Sungwon, Hyeopjeong, Daedong and at a control site in Taebaek. The upper
layer of the control site consists of 7 species and the Importance Value was highest for Pinus
densiflora, but there were no species in the four abandoned coal mines. The number of dominant
species in the middle layer of each coal mine site was 2 for Borim, 2 for Sungwon, 3 for Hyeopjeong
and 2 for Daedong. In the case of the lower layer in Borim, Sungwon, Hyeopjeong and Daedong, there
were 12, 14, 9 and 8 species, respectively. The lower level importance values were highest for Pinus
densiflora in Borim, for Amorpha fruticosa in Sungwon and for Rubus crataegifolius in the Hyeopjeong
and Daedong coal mines. Weigela subsessilis, R. crataegifolius, P. densiflora, Betula platyphylla var.
Jjaponica, Stephanandra incisa, Lespedeza crytobotrya and A. fruticosa appeared in the lower layers of
abandoned coal mines. Species diversity of the lower and the herbaceous layers ranged from 0.800 to
0.952 and 0.699 to 0.907 in abandoned coal mines. Evenness and dominance in all abandoned coal
mines ranged from 0.840 to 0.949 and 0.051 to 0.160.

Key words : vegetation structure, species diversity, abandoned coal mine
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Fig. 1. The survey areas in Taeback, Gangwon Province(A:Borim, B:Sungwon, C:Hyeopjeong and D:Daedong coal mine).
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Table 1. Site description of the investigated area.
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Districts Altitude (m) Aspect Topography Slope (°y  Soil depth Planted species
Borim 750 E piedmont 30~38  medium Robinia pseudoacacia,
Alnus hirsuta
Sungwon 720 NE piedmont 17~21 medium RObl:la P seu.doacacza,
Inus hirsuta
Hyeopjeong 710 NE piedmont 12~18 medium Robinia p seMoacacia
Alnus hirsuta,
. . Robinia pseudoacacia,
Daedong 690 piedmont 32~37 medium .
Alnus hirsuta
Control 710 E piedmont 22~26 medium -
Table 2. Soil chemical properties of the investigated area.
Districts pH oM TN P,0; Exch. Cation(cmol*/kg)
(H0) (%) (%) (mg/kg) Ca™ Mg* K* Na*
Borim 4.78 3.89 0.21 2.87 3742 22.1 30.7 15.8
Sungwon 4.67 3.03 0.27 0.15 370.6 304 454 73
Hyeopjeong 5.28 3.06 0.18 1.91 382.6 429 39.6 89
Daedong 5.36 5.28 0.23 0.45 388.7 36.5 52.8 12.7
Control 5.29 6.97 0.15 9.09 371.8 81.9 17 19.3
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Fig. 2. Monthly mean temperature(upper) and precipita-
tion(below) of Taebaek from 1971 to 2000.
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Table 3. The importance value on the abandoned coal mine land in Taebaek.

Layer Scientific name Borim Sungwon Hyeopjeong Daedong Control
Pinus densiflora 551
P, koraiensis 74
Alnus hirsuta 100

Upper Betula davurica 72
Prunus sargentii 43
Quercus mongolica 15.5
Q. aliena 34
Q. serrata 7.1
Symplocos paniculata 33
Acer pseudo-sieboldianum 147
Fraxinus rhynchophylia 34
Pinus densiflora 228
P. koraiensis 8.5
Alnus hirsuta 73.4 29.8 61.9 17.8 49

Middle Betula davurica 8.6
B. schmidtii 49
B. platyphylla var. japonica 11.5 10.8
Rhododendron schlippenbachii 5.0
Quercus mongolica 20.3
Robinia pseudoacacia 15.1 70.2 273 82.2
Tilia taquetii 3.6
Symplocos paniculata 29
Lindera obtusiloba 7.8
Acer ginnala 2.2
A. pseudo-sieboldianum 72
Aralia elata 29
Kalopanax pictus 22
Fraxinus rkynchophylla 27
F sieboldiana 43 5.1
Sasa borealis 8.7
Eleagnus umbellata 22
Pinus densiflora 25.8 2.7 7.2 2.2

Lower P, koraiensis 22
Rhus chinensis 27
R. succedanea 22
Weigela subsessilis 83 36 72 5.7 5.1
Betula davurica 22
B. platyphylla var. japonica 39 12.1 5.7
Alnus hirsuta 10.1 109 7.2 11.3
Corylus heterophylla var. thunbergii 22
Sorbaria sorbifolia var. stellipila 3.6
Rubus crataegifolius 10.1 19.9 254 27.0
Spiraea prunifolia var. simpliciflora 36 72
Stephanandra incisa 129 9.6 14.4 59
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Table 3. Continue.

Layer Scientific name Borim Sungwon Hyeopjeong Daedong Control
Rosa multiflora 36
Rubus oldhamii 2.7
Sorbus alnifolia 2.2
Rhododendron mucronulatum 29 28.0
Quercus variabilis 4.1

Lower

Lespedeza crytobotrya 2.7 12.1 194
L. maximowiczii 22
Amorpha fruticosa 29 28.1 4.1
Robinia pseudoacacia 8.7 3.6 72 22.7
Tilia taquetii 29
Pteridium aquilinum var. latiusculum 89 6.0
Artemisia princeps var. orientalis 35
A. capillaris 2.5
A. keiskeana 24
A. viridissima 154 11.8 52
A. stolonifera 4.5
Chrysanthemum boreale 52
Erigeron annuus 24 7.6
Ambrosia artemisiifolia var. elatior 23
Aster scaber 2.1 4.5
Bidens bipinnata 35 4.8
Synurus deltoides 7.6
Ainsliaea acerifolia 4.5
Elsholtzia ciliata 7.6 9.6
Prunella vulgaris var. lilacina 4.5
Lindera obtusiloba(sd) 4.5
Oenothera odorata 119 49

Herb Disporum smilacinum 3.0
Heloniopsos orientalis 3.0
Astilbe chinensis var. davidii 45
Calamagrostis arundinacea 40.0 8.4 34.1 52 12.0
Miscanthus sinensis 17.9 15.5 23.7 8.7 4.5
Setaria viridis 6.1
Eragrostis curvula 36.7 44.5
Carex lanceolata 8.9 59 7.6 9.0
C. siderosticta 18.7
Melandryum firmum 2.1
Pinus densiflora(sd) 8.9
Lysimachia barystachys 24
Potentilla fragarioides var. major 2.1
P, freyniana 2.1
Viola diamantica 4.5
Rhododendron mucronulatum(sd) 4.5
Quercus mongolica(sd) 3.0
Adenophora triphylla var. japonica 45
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Table 4. Values of species diversity by each layer on the abandoned coal mine land in Taebaek.

Districts Crown story No. of species  Species diversity Maximum H' Evenness Dominance

&) (H) (H' max) &)) (1-1)

Upper layer - - - -
Borim Middle layer 3 0.331 0.477 0.694 0.306
Lower layer 12 0.952 1.079 0.882 0.118
Herb layer 6 0.699 0.778 0.898 0.102

Upper layer 1 - - - -
Sungwon Middle layer 2 0.265 0.301 0.880 0.120
Lower layer 14 0.963 1.146 0.840 0.160
Herb layer 14 0.907 1.146 0.791 0.209

Upper layer - - - - -
Hyeopjcong Middle layer 3 0.387 0477 0.811 0.189
i Lower layer 9 0.906 0.954 0.949 0.051
Herb layer 7 0.757 0.845 0.896 0.104

Upper layer - - - -
Dacdong Middle layer 2 0.203 0.301 0.674 0.326
Lower layer 8 0.800 0.903 0.886 0.114
Herb layer 11 0.837 1.041 0.804 0.196
Upper layer 7 0.622 0.845 0.736 0.264
Control Middle layer 8 0.468 0.903 0.518 0.482
Lower layer 19 0.606 1.279 0473 0.527
Herb layer 17 1.163 1.230 0.945 0.055
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