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Abstract: In order to assess th changes in vegetation characteristics over time in the forest-lands which is
isolated by urbanization, vegetation surveys based on the Braun-Blanquet phytosociological method was carried
out in 1996 and 2015 on Mt. Hwangyeong located in the center of Busan metropolitan city, South Korea. The
number of vegetation types based on floristic composition showed no significant changes, the vegetation units
under the community levels was more or less represents the difference. the average total vegetation cover and
average number of species per unit area (100 m?) was increased 16% and 2 species, respectively. The relative
importance value (RIV) for each tree species, Quercus spp. like as Q. mongolica and Q. serrata was decreased,
while the warmth-tolerant trees, evergreen broad-leaved trees, and mesophyte like Lindera erythrocarpa, Styrax
Japonica, Osmanthus heterophyllus, and Stephanandra incisa was increased significantly. Changes of the life
form spectrums of vascular plants did not substantially, hemicryptophyte(H) and therophyte (Th) was decreased,
while nanophanerophyte(N) was increased significantly. Also through the creating of large-scale vegetation map
(based on physiognomic vegetation types) was compared the spatial distribution characteristics of each
vegetation types.
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Table 1. Synoptic table of the forest vegetation units and types of 1996 and 2015.

Vegetation Unit Level VT
Year Highest High Low Lowest no.*
(Community group) (Community) (Group) (Subgroup)
. . . Q. mongolica-Disporum
Styrax japonicus - Rhus tricocarpa - im subgroup Cl
group Typical subgroup C2
Ligustrum obtusifolium -
community Alnus ﬁrma - Commelina 3
. . communis subgroup
Quercus serrata- Robinia pseudoacacia group ) .
o Rosa multiflora var. multiflora-
Stephanandra incisa . . C4
. Pueraria thunbergiana subgroup
community group
Pinus rigida group Cs
O. dentata-Lespedeza Q. variabilis - Rosa C6
1996 ; . maximowicziana group
bicolor community .
P, densiflora - Rhododendron c7
mucronulatum group
P, rigida - Arundinella hirta cs
Rub ioli subgroup
ubus parvifolius grou .
Pueraria thunbergiana P grotp R. pseudoacacia - Imperata 9
community cylindrica var. koenigii subgroup
Chamaecyparis obtusa -
- C10
Q. acutissima group
1 3 7 6
L Q. mongolica - Sapium japonicum cl
Alnus firma-Persicaria filiforme subgroup
rou| -
S. japonicus - Rhus group Typical subgroup C2
fricocarpa community . Lindera glauca subgroup C3
P, thunbergii - Rhododendron
Q. serrata - yedoense var. poukhanense group Osmanthus heterophylla - c4
Stephanandra incisa Ligustrum japonicum subgroup
community group A. firma - Ligustrum obtusifolium Cs
2015 . . 3 P, thunbergii — Q. dentata group ~ subgroup
Smilax sieboldii-Rubus P
P . Rubus corchorifolius subgroup Co6
crataegifolius community SE— .
Clematis apiifolia - Parthenocissus c7
tricuspidata group
. Typical group C8
Chamaecyparis obtusa .
: A. firma - Paederia scandens var.
community C9
scandens group
1 3 6 6
*Vegetation type numbers
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Table 2. The average total cover and total number of all species in four vegetation strata.
Forest Vegetation Vear Average total cover (%) Average total number of species
origin types* Trees Subtrees Shrubs  Herbs Sum Trees Subtrees Shrubs  Herbs Sum
PIDE 96 87.5 45.0 22.8 40.2 195.5 2.0 2.0 6.0 6.0 12.0
15 87.7 44.4 54.8 419 2287 22 3.1 7.0 10.5 22.5
PLST 96 83.1 18.1 23.7 4.6 129.5 23 1.8 7.3 7.8 17.8
15 97.0 26.0 68.3 8.7 2739 3.2 24 82 144 22.8
PSVP 96 95.0 7.5 354 232 161.1 2.0 1.0 7.0 11.0 19.0
15 90.3 16.3 28.9 73.8 209.3 1.6 1.0 3.8 11.3 15.8
Natural. QUAC 96 93.8 113 20.5 36.3 161.8 3.8 1.7 22 7.3 13.8
vegetation 15 92.0 39.0 434 426 2170 2.0 2.0 7.4 94 16.0
N) UDE 96 70.0 263 39.1 12.8 148.2 2.0 2.0 5.5 5.5 12.0
Q 15 105.8 225 52.7 26.5 207.5 23 1.7 4.7 9.7 16.0
QUSE 96 81.9 25.1 35.5 40.5 183.0 33 3.0 7.3 8.0 19.3
15 96.5 42.1 32.0 524 223.0 42 42 8.6 13.2 21.2
QUVA 96 913 36.3 393 0.2 166.9 3.5 3.5 7.5 5.0 19.0
15 79.9 45.4 66.9 429 314.6 2.1 3.6 8.6 14.1 22.0
TIMA 15 102.5 22.6 57.5 1.0 183.6 5.0 4.0 5.0 19.0 25.0
ALFI 96 85.1 24.7 46.2 43.6 199.7 22 23 6.6 8.6 17.8
15 88.8 454 54.7 414 2303 23 33 6.7 10.6 18.6
CACR 96 67.5 35.0 26.2 44.4 173.2 1.7 23 6.7 6.7 16.7
15 102.5 77.7 453 78.2 303.7 3.0 5.0 5.0 10.0 17.0
96 87.5 7.6 0.0 95.2 1.0 5.0 4.0 10.0
CEDE 15 87.5 15.0 102.5 1.0 2.0 3.0
CHOB 96 87.0 1.5 12.1 3.5 104.2 2.0 0.4 6.1 5.8 133
15 91.3 5.1 13.1 17.0 126.5 1.6 0.5 3.1 8.5 11.9
MEGL 15 87.5 7.5 95.4 233 214.0 1.0 1.0 11.0 12.0 25.0
PHBA 15 105.0 7.5 0.2 112.7 2.0 1.0 2.0 4.0
Artificial  PIKO 15 87.5 48.0 76.0 211.5 1.0 10.0 18.0 24.0
vegetation PIRI 96 80.0 7.7 21.2 50.8 159.6 23 1.2 4.8 9.6 16.4
(A) 15 82.5 40.8 61.2 67.6 2521 2.0 3.0 7.1 142 21.7
PITH 96 85.6 18.4 394 223 165.6 2.0 1.7 7.0 7.4 15.9
15 80.2 45.6 66.2 427 2347 1.8 32 7.7 12.3 20.1
POTO 96 77.5 7.6 51.7 419 178.7 3.0 2.0 7.5 10.5 22.0
15 80.8 43.6 62.3 49.8 236.6 2.1 33 8.1 11.5 17.5
PRYE 96 97.5 353 343 70.7 2377 23 35 7.5 9.6 25.5
15 76.4 16.5 49.2 899 2320 1.7 1.9 6.9 12.6 20.8
ROPA 96 81.9 21.0 46.9 29.8 179.6 2.1 2.1 53 6.2 14.5
15 78.6 522 77.3 64.8 272.9 2.1 4.0 8.8 144 23.9
SACO 15 87.5 18.3 0.3 106.1 1.0 8.0 4.0 12.0
ZESE 15 77.9 44.6 68.0 48.8 248.2 24 3.7 9.2 14.2 19.5
N 96 86.8 214 28.1 25.7 162.0 2.8 2.1 5.6 7.4 16.1
15 97.3 31.2 53.0 56.5 237.9 2.6 2.4 6.9 11.8 19.0
A 96 84.4 19.3 394 33.1 176.2 2.1 1.9 6.5 7.9 16.5
15 84.0 39.0 55.2 436 2219 1.9 2.8 6.8 114 18.2
NEA 96 84.6 19.5 383 324 174.8 22 1.9 6.4 7.8 16.5
15 722 335 474 37.5 190.6 2.0 2.7 6.8 114 18.8

*Vegetation types: QUAL Quercus aliena community, QUVA Quercus variabilis community, PLST Platycarya strobilacea community,
QUDE Quercus dentata community, QUAC Quercus acutissima community, PIDE Pinus densiflora community, PSVP Prunus serrulata
var. pubescens community, QUSE Quercus serrata community, TIMA Tilia mandshurica community, CEDE Cedrus deodara community,
PITH Pinus thunbergii community, ZESE Zelkova serrata community, PIRI Pinus rigida community, MEGL Metasequoia glyptostroboides
community, CACR Castanea crenata community, PRYE Prunus yedoensis community, ALFI Alnus firma community, ROPA Robinia
pseudoacacia community, POTO Populus tomentiglandulosa community, PHBA Phyllostachys bambusoides community, SACO Sasa
coreana community, PIKO Pinus koraiensis community, CHOB Chamaecyparis obtusa community.
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Table 3. Changes in the relative importance values of the major tree species.

Trees Subtrees Shrubs Herbs
L 1996 2015 Variation 1996 2015  variation 1996 2015 variation 1996 2015 variation
Scientific name
A B BABY A B 3aBY A B @aABY A B @BV
A A A A

Pinus thunbergii 302 241 -62 -02 145 3.0 -116 -0.8
Alnus firma 275 199 -76 -03
Robinia pseudoacacia 87 73 -15 -02
Pinus rigida 61 32 -28 -05 38 01 -37 -1.0
Quercus serrata 44 76 32 07 168 96 -72 -04 105 46 -58 -0.6
Quercus acutissima 40 3.1 -09 -02
Chamaecyparis obtusa 28 56 29 1.0
Prunus serrulata var 22 75 53 24 27 73 46 17
pubescens
Castanea crenata 1.5 29 14 09 18 56 37 20
Quercus mongolica 09 17 08 08 3.0 09 -22 -07
Quercus dentata 57 30 -27 -05 6.1 30 -31 -05
Lindera erythrocarpa 16 81 65 40 09 74 65 72 01 31 3.0 322
Rhus tricocarpa 50 74 24 05
Stephanandra incisa 124 96 -29 -02 0.1 48 47 567
R. yedoense var. poukhanense 6.1 24 -37 -06
Lespedeza bicolor 41 07 -34 -08
Styrax japonicus 50 137 87 1.8 33 58 25 07
Ligustrum obtusifolium 24 59 35 15
Corylus heterophylla 14 37 23 17

Osmanthus heterophylla

Miscanthus sinensis var.
purpurascens

Spodiopogon cotulifer
Carex humilis var. nana
Carex lanceolata

Pueraria thunbergiana
Arundinella hirta

Smilax china
Parthenocissus tricuspidata

02 16 14 82
96 16 -80 -0.8

55 21 -34 -06
48 07 -40 -0.8
44 88 44 10
36 07 29 -08
21 00 -21 -1.0
21 47 26 12
1.5 46 31 21
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Figure 1. Changes of the family importance values (FIV).
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Figure 2. A detailed physiognomic vegetation map of Mt. Hwangyeong. Abbreviations of the name for physiognomic vegetation

were shown Table 2.
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Table 4. Spatial distribution area of the vegetation types in the study area.
Origin Vegetation types 1996 (A) 2015 (B) Variation
(based on the dominant trees) Area(ha)  Ratio (%) Area(ha)  Ratio (%) (B-AYA
Quercus aliena community 0.5 0.1
Platycarya strobilacea community 9.6 1.2 3.7 0.5 -61.5
Quercus dentata community 7.1 0.9 5.9 0.8 -16.9
Quercus acutissima community 17.3 2.1 12.0 1.6 -30.6
Natural Pinus densiflora community 0.6 0.1 1.0 0.1 66.7
vegetation  Quercus mongolica community 0.0 1.2 0.2
Prunus serrulata var. pubescens community 4.0 0.5 1.9 0.3 -52.5
Quercus serrata community 222 2.7 14.5 1.9 -34.7
Tilia mandshurica community 0.0 04 0.1
subtotal 60.8 7.4 41.1 5.4 -324
Cedrus deodara community 1.4 0.2 1.2 0.2 -14.3
Pinus thunbergii community 257.4 31.5 337.2 44.5 31.0
Zelkova serrata community 0.0 2.3 0.3
Pinus rigida community 20.6 2.5 1.1 0.1 -94.7
Metasequoia glyptostroboides community 0.0 0.2 0.0
Castanea crenata community 2.1 0.3 2.7 04 28.6
o Prunus serrulata var. spontanea community 0.0 383 5.1
éemef:::;iin Firmiana simplex community 0.0 0.2 0.0
& Alnus firma community 271.6 333 218.5 28.8 -19.6
Robinia pseudoacacia community 52.4 6.4 244 32 -53.4
Populus tomentiglandulosa community 3.8 0.5 1.7 0.2 -55.3
Pinus koraiensis community 0.0 1.9 0.3
Bamboo community 0.0 1.6 0.2
Chamaecyparis obtusa community 424 52 47.6 6.3 12.3
subtotal 651.6 79.8 679.0 89.6 42
Nonstocked area 95 12 19 3 -88
Others Nonforest land 9.3 1.1 9.9 1.3 6.5
subtotal 104.0 12.7 29.2 39 -71.9
Total 816.3 100.0 757.5 100.0 <72
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Table 5. Comparison of the number of patches and its average area in each vegetation types in the study area.

Number of pathces Average area of patches
Orici Vegetation types 1996 (A) 2015 (B) Variation 1996 2015 Variation
rigin :
(based on the dominant trees) Ratio Ratio Arca Arca
Number %) Number %) (B-A)YA (ha) (ha) (B-A) (B-A)/A
Quercus aliena community 0.2 0.5 0.5
Platycarya strobilacea community 5 1.5 8 1.8 60.0 1.9 0.5 -14 -74
Quercus dentata community 6 1.8 4 0.9 -333 1.2 1.5 0.3 25
Quercus acutissima community 11 33 10 23 9.1 1.6 1.2 -04 -25
Natural Pinus densiflora community 1 0.3 2 0.5 100.0 0.6 0.5 -0.1 -17
vegetation Quercus mongolica community 0.0 2 0.5 0.6 0.6
Prunus s.errulata var. pubescens 4 12 4 0.9 0.0 10 05 05 250
community
Quercus serrata community 17 52 16 3.7 -5.9 1.3 0.9 -0.4 -31
Tilia mandshurica community 0.0 2 0.5 0.2 0.2
subtotal 44 134 49 112 114 1.4 0.8 -0.6 -43
Cedrus deodara community 1 0.3 2 0.5 100.0 1.4 0.6 -0.8 -57
Pinus thunbergii community 69  21.0 101 23.1 46.4 3.7 33 -04 -11
Zelkova serrata community 0.0 3 0.7 0.8 0.8
Pinus rigida community 13 4.0 10 23 -23.1 1.6 1.0 -0.6 -38
Metaseq'uoia ghyptostroboides 0.0 1 02 01 01
community
Castanea crenata community 3 0.9 5 1.1 66.7 0.7 0.4 -03 -43
. Prunus serrulata var. spontanea
Amfg;'al community 0.0 16 3.7 24 24
VeeSaION i miana simplex community 0.0 1 0.2 0.2 0.2
Alnus firma community 55 16.7 60 13.7 9.1 49 3.6 -1.3 -27
Robinia pseudoacacia community 49 149 39 8.9 -20.4 1.1 0.6 -0.5 -45
Populus tomentiglandulosa community 5 1.5 6 1.4 20.0 0.8 0.3 -0.5 -63
Pinus koraiensis community 0.0 1 0.2 1.9 1.9
Bamboo community 0.0 10 23 0.2 0.2
Chamaecyparis obtusa community 21 6.4 27 6.2 28.6 2.0 1.8 -0.2 -10
subtotal 216 65.7 282 645 30.6 3.0 2.4 -0.6 -20
Nonstocked area 51 15.5 59 135 15.7 3 1 24 -134
Others Nonforest land 18 5.5 47 108 161.1 0.5 0.2 -0.3 -60
subtotal 69 210 106 243 53.6 1.5 0.3 -1.2 -80
Total 329 100.0 437 100.0 32.8 2.5 1.7 -0.8 -32
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