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ABSTRACI

In the present study, the characteristics and changes in the vegetation of Mt. Cheongryang, Inchon, were examined
to identify and determine appropriate ways to restore the health of the urban forest and to preserve its vegetation. The
vegetation of the community of Quercus mongolica (Mongolian oak) on Mt. Cheongryang appeared to decrease in response
to the control of the wilt disease of oak trees. The communities of Sorbus alnifolia (Korean mountain ash) and Styrax
Japonicus (Snowbell tree) have increased. Pinus rigida (Pitch Pine) had its overall territory decrease, but the current state
of the Pinus rigida (Pitch Pine) was estimated to be stable due to its dominance as a tree layer species. In regards to
Robinia pseudoacacia (Black Locust), the urbanized species of Sorbus alnifolia (Korean mountain ash), and Styrax japonicus
(Snowbell tree), their areas have increased with the appearance of Magnolia obovate (Whiteleaf Japanese Magnolia). The
biodiversity of Mt. Cheongryang has decreased by simplifying species in the tree layer and understory species thereof,
and the initial success of species in marginal areas has increased. The absence of potential succession was attributed to
the termination of ecological succession; thereby, the current vegetation structure was concluded to be remaining as it is
for the time being. Soil texture in the mountain primarily consisted of sandy loam or loamy sand; the pH of the soil
was in the range 4.26-4.86, rendering a mean pH of 4.59. The content of organic matter (O.M.) appeared having a distributing
range of 2.18-9.60%, rendering a mean value of 4.33%. To promote species diversity, several methods are suggested, such
as prevention of soil acidification, selecting nationally-grown trees from moist soil or valleys for afforestation, preventing
species appearing due to urbanization or excessive growth, protecting the understory vegetation and species with

hygropreference, and managing the forest to maintain a multi-layered vegetation structure.

Key Words: Urbanization, Tiee Species Adapted or Adaptable to Urban Environment, Sorbus alnifolia(Korean Mountain
Ash), Quercus dentata(Korean Oak)
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Figure 1. The location map of surveyed plots in Mt. Cheongryang,
Inchon
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Table 1. Area and percentage of actual vegetation in Mt. Cheongryang, Inchon

Types Vegetation type Area (m) Percentage (%)
M. Pinus densiflora forest 130,430 14.2
N. Quercus mongolica forest 224,246 244
P. Quercus serrata forest 6,955 0.8
R. Quercus acutissima forest 57,969 6.3
Natural forest - - 494
S. Mixed with oak tree forest 5485 0.6
U. Betula davurica forest 3976 04
V. Prunus serrulata forest 12,094 1.3
Zf. Vegetation land of shrub 12,793 14
F. Robinia pseudoacacia forest 158,098 172
G. Alnus sibirica forest 11439 12
o H. Populus tomentiglandulosa forest 912 0.1 .
Artificial forest - - 314
I Larix kaempteri forest 2,125 0.2
J. Castanea crenata forest 6,532 0.7
K. Pinus rgrda forest 110,297 120
L. Cryptomernia japonica forest 2,020 0.2
E2. Area of rock exposure 4,257 05
Other forest - - 36
E3. Uninvestigated area 28,183 31
FA. Land for physical exercise 1,227 0.1
Cl. Turf planted land 5,620 0.6
Grassy land - 0.6
C4. Dry land for autogenic grasses 8 0.0
Bl. The area of no stratigraphy and planted with foreign species of trees(no grasses) 603 0.1
Area planted with woody ; - - - -
landscape plants B2. The area of no stratigraphy and planted with foreign species of trees(no grasses) 40,597 44 46
B6. Nursery field 1,319 0.1
D1. Paddy field 4,276 05
Arable land D2. Dry field 27,7199 30 35
D3. Private land for cultivation 12 0.0
. Al. Urbanized area 49,378 54
Urbanized area - 6.6
A?21. Roads planted with street trees 10,760 12
Total 919,412 100.0
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Figure 2. Actual vegetation map in Mt. Cheongryang, Inchon

Legend: M: Pinus densiflora forest N: Quercus mongolica forest P: Quercus serrata forest R: Quercus acutissima forest S: Mixed with oak tree forest

U: Betula davurica forest V. Prunus serrulata forest Zf: Vegetation land of shrub F: Robinia pseudoacacia forest G: Ailnus sibirica forest
H: Populus tomentiglandulosa forest 1 Larix kaempfters forest J: Castanea crenata forest K: Pinus rgida forest L. Cryptomeria japonica forest
E2: Area of rock exposure E3: Uninvestigated area E4: Land for physical exercise C1: Turf planted land C4: Dry land for autogenic grasses

Bl: The area of no stratigraphy and planted with foreign species of trees(No grasses) B2: The area of no stratigraphy and planted with foreign species of
trees(No grasses) B6: Nursery field D1: Paddy field D2: Dry field D3: Private land for cultivation Al: Urbanized area A21: Roads planted with street trees
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Table 2. Importance percentage of the twelve plant communities in Mt. Cheongryang, Incheon (Unit: 400m?)
Natural forest Artificial forest
Species nameOommumty der;lﬁfisaa Quercus mongolica ;‘Zg;; SZ;ZZYJZ] Pinus rigida Robinia pseudoacacia
g7 1 2 3 10 12 4 5 6 8 9 1
Pinus rigida - 51 4.3 - 49 - 458 4.2 330 - - -
Pinus densiflora 46.7 - - - 71 - 52 3.2 - - - 16
Castanea crenata 6.8 1.7 0.6 - - - 04 34 09 149 99 -
Quercus acutissima - 38 12 - 111 31 24 02 4.2 50 169 4.7
Quercus variabilis - - - - 435 174 05 6.8 41 0.3 0.3 182
Quercus mongolica 54 181 47 | 319 11 - 8.2 19 204 1438 122 25
Quercus serrata 30 101 44 99 156 44 20 37 95 102 149 115
Sorbus alnifolia - 25 2.2 2338 0.3 53 09 - 38 03 6.3 -
Prunus sargentii 81 0.7 2.8 6.7 22 511 141 215 99 24 09 109
Robinia pseudoacacia - 5.7 538 33 - 03 72 155 13 393 282 371
gﬁfgjﬂ;‘g 12 85 | 141 | 57 23 07 19 03 72 20 10 41
Styrax japonicus 195 6.8 3.7 10.7 35 157 52 L7 0.7 0.3 04 39
Others 95 171 163 80 79 2.2 6.3 77 49 101 85 55
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Table 3. Sail physicochemical properties in Mt. Cheongryang, Incheon
) pH EC oM. Avail-P CEC Ca™ Mg** K* Na* )
Plot Community Sail texture
W1:5 dS/m % mg/kg cmol/kg
1 Quercus mongolica 4.70 0.05 245 0.66 9.56 011 0.07 0.15 0.05 Loam
4 Pinus rigida 463 0.05 2.25 125 10.90 043 0.14 0.21 005 |Sandy loam
7 Pinus densiflora 473 0.05 463 451 10.98 0.47 0.18 0.12 007  |Loamy sand
11 Robinia pseudoacacia 450 0.06 5.58 257 13.56 0.32 0.14 0.24 011 |Sandy loam
12 Prunus sargentii 486 0.04 2.86 224 894 0.36 0.14 0.18 008 |Sandy loam
Average 459 0.06 433 6.34 11.72 044 0.13 0.16 0.08
Seoul Namsan M, soil average’ 486 0.05 6.57 8.46 16.46 371 0.26 0.34 012

" Noh, T, H.(2015) The Eco-adaptive Urban Forest Management Methods of Namsan(Mt.) according to the Urban Environment Change and Management
in Seoul, Korea, Ph. D. Dissertation. University of Seoul, pp. 161.

% EF Axsel G0l A AW 02 BRHAR,  SSW 9P AP ALH0E w3, FR
ol EZ I AETAM YREHY ZHL LA o3t 7] RO E Wt Ao Aok A= ATH Table 4 #x)
%ol JEOR RN B 2HS BRI LEE 94
A AT E S AL, ol sl A Bk, (2) 27 Iayid
o] Alge] fA1E 202 A=t ot Al AR grivkavHrdel thste] 1999 AR 2013
Table 4. Change of importance percentage of the Quercus mongolica community in Mt. Cheongryang, Incheon (Unit: 1,200m?)
. 1999 2013
Species name C% | U@ | S | M%) C@ [ U@ | s | Mz |Chnee v (%)
Pinus rigida 112 95 - 83 6.9 - - 35 -5.3
Pinus densiflora 0.6 - - 03 - - - - -0.3
Juniperus rigida - - - - - - 1.1 0.2 +0.2
Betula davurica 6.0 14 - 35 41 12 - 24 -1.1
Corylus fze[emp/z{///a var. B ) B B B ) 35 06 +0.6
thunbergii
Alnus hirsuta 5.3 - - 2.7 2.3 - 04 12 -15
Castanea crenata - 29 0.7 11 1.3 - 15 09 -0.2
Quercus acutissima 0.8 04 0.3 0.6 29 05 1.0 18 +1.2
Quercus dentata 1.0 - - 05 13 - - 0.6 +0.1
Quercus aliena - 0.4 0.3 0.2 2.5 - - 12 +1.0
Quercus mongolica 68.8 36.8 6.9 478 505 138 2.9 30.3 -175
Quercus serrata - 05 - 0.2 16.1 - 0.8 8.2 +8.0
Magnolia obovata - - - - - 11 1.3 0.6 +0.6
Lindera obtusiloba - 0.5 0.3 0.2 - 43 50 2.3 +1.1
Sorbus alnifolia 2.8 217 89 12.1 14 525 83 196 +7.5
Prunus sargentii 2.0 19 0.7 1.7 55 - 12 3.0 +1.3
Lespedeza cyrtobotrya - - 0.3 0.1 - - - - -0.1
Lespedeza bicolor - - 0.3 0.1 - - - - -0.1
Robinia pseudoacacia 15 5.7 2.9 31 54 3.0 71 49 +1.8
FRhus trichocarpa - 09 11 05 - 2.6 47 16 +1.1
FParthenocissus tricuspidata - - 15 0.3 - - - - -0.3
Rhododendron mucronulatum - 1.7 64.9 114 - 38 42.2 83 -3.1
Symplocos chinensis for. pilosa - - 2.2 0.4 - 0.5 04 0.2 -0.2
Styrax japonicus - 94 74 44 - 16.8 128 77 +3.3
Fraxinus rhynchophylia - 0.4 - 0.1 - - - - -0.1
Viburnum erosum - - - - - - 2.1 04 +0.4
Viburnum dilatatum - - 0.7 0.1 - - - - -0.1
Smilax china - - 0.3 0.1 - - 18 0.3 +0.2
Smilax sieboldif - - - - - - 15 0.3 +0.3
‘C: 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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A eIkl 2d AHE ST Aok MU 2 ABZONE SR, AdUT RS EA7E das,
Table 5. Change of importance percentage of the APinus rigida community in Mt. Cheongryang, Incheon (Unit: 1,200m?)
1999 2013
Species name C U S M C U S M Chanff/ )V alue
(%) (%) (%) (%) (%) (%) (%) (%) 7
Pinus rigida 734 30.0 - 46.7 58.1 271 - 331 -8.6
Pinus densiflora 45 77 - 48 59 - - 3.0 -1.8
Betula davurica - 10 - 03 - - - - -0.3
Alnus hirsuta 49 104 - 59 2.7 14 - 18 -4.1
Castanea crenata - 11 - 04 0.6 2.3 3.2 1.6 +1.2
Quercus acutissima 05 4.0 0.5 17 2.6 17 12 2.1 +0.4
Quercus variabilis 2.8 38 09 2.8 13 44 85 36 +0.8
Quercus dentata - - - - - - 2.1 0.4 +0.4
Quercus aliena 05 - 8.5 1.7 - 05 04 0.2 -15
Quercus mongolica 3.7 8.4 22.8 8.4 59 10.0 170 9.1 +0.7
Quercus serrata 0.3 4.7 19.7 5.0 12 6.5 109 46 -0.4
Cocculus triobus - - 0.5 0.1 - - 0.3 0.1 -
Lindera obtusiloba - - - - - 1.0 04 04 +0.4
Spiraea prunifolia for. simpliciflora - - - - - - 6.0 10 +1.0
Sorbus alnifolia 0.6 6.7 3.6 31 - 33 09 12 -1.9
Rubus parvitolius - - 09 0.2 - - - - -0.2
Rosa mulftiflora - - 0.6 0.1 - - - - -0.1
Prunus padus - - - - - 1.0 - 0.3 +0.3
Frunus sargentii 6.9 56 40 6.0 158 234 40 16.4 +10.4
Lespedeza cyrtobotrya - - 1.6 0.3 - - 05 0.1 -0.2
Indjgotera kirlowii - - 05 0.1 - - - - -0.1
Robinia pseudoacacia 2.0 12.1 6.3 6.1 59 12.1 8.9 85 +2.4
Rhus chinensis - - 0.3 01 - - - - -0.1
Rhus trichocarpa - - - - - 05 04 0.2 +0.2
FEuonymus japonica - - - - - - 1.0 0.2 +0.2
Celastrus orbiculatus - - 05 01 - - - - -0.1
Acer palmatum - - - - - - 05 0.1 +0.1
Farthenocissus tricuspidata - - 0.2 - - - - - -
Rhododendron mucronulatum - 2.9 254 52 - 04 172 3.0 -2.2
Symplocos chinensis for. pilosa - - 05 0.1 - - 0.3 0.1 -
Styrax japonicus - 04 16 0.4 - 44 71 2.7 +2.3
Fraxinus mandshurica - 0.4 - 01 - - - - -0.1
Fraxinus rhynchophylla - 0.6 - 0.2 - - - - -0.2
Callicarpa japonica - 04 - 0.1 - - 15 0.3 +0.2
Smilax china - - 1.2 0.2 - - 47 0.8 -0.6
Smilax sieboldii - - - - - - 29 05 +0.5

‘C: 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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AR, B, SR QREY AU, BEUE o 24 £ B2URe AR 48ee AR 8
O] AR STtk H gt x A Az Bt of uigt7te] S W 9FS & F UANTH Table 6 %),
S, SR, B, AU, oI Bt 2830 $3ES AYHE A48 g S U
FRRAE ARSI, e, 3, S dE s 7t XAgE A0 E APENY, olF Wit 2 HATFE W
&, By, AFEURE AR, WS U] H g A s} A EItH(Noh, 2015).
£ Z7hsin S AR SaEgd g8 TR
AR oA AR 7F 46.8%AN M 36.9%=Z 7 2) FaTHA 9 ARG Wt
28197, FIFAESHY 93t AlzZhE-e] AMS-AA =
49/001]/4 TADE % 5:6}21 ol E=ol A Buuo] Alh (1) AZGFF
AR 03%914 14%2 Z7H903, AEUR7} Al ga Ao FadEd 9N ek 4 2k )
3Hath S5A4 0 Eute gyt e E Y, 2WEF Ao yEZ=o FychHAe 1999del| 19,788cm’el4] 2013
4 FE HUE, B JU$RATE Basy o; o 35105’ Z7HRIT, okwEEL 3192nolA 3667cr’
SAgte] ot AR B 7Axse] Yo R deE ey o = %7%}04 20.900cm’oNA 36,759cm’E Z7katsiet ApAlS
EHe] S TAS ot 7|25 o R ng = AEZL 97N ACIA SINAE Ak, ofw B2 15971
Table 6. Change of importance percentage of the Robinia pseudbacacia community in Mt. Cheongryang, Incheon (Unit: 1,200m)
1999 2013
Species name C U S M C U S M Chan(g; )value
(%) (%) (%) (%) (%) (%) (%) (%) 7
Pinus rigida 13 19 - 1.3 - - - - -1.3
Pinus densiflora - - - - - 2.6 - 0.9 +0.9
Larix leptolepis - 04 - 0.2 - - - - -0.2
Betula davurica 11 11 - 09 - - - - -0.9
Corylus heterophylla var., thunbergi - - 1.1 0.2 - - 47 0.8 +0.6
Alnus hirsuta 47 4.1 - 3.7 - - - - -3.7
Castanea crenata - 2.0 55 1.6 2.3 9.3 10.3 6.1 +4.5
Quercus acutissima 25 2.3 09 2.1 123 6.7 38 9.0 +6.9
Quercus variabilis 4.0 - 4.0 2.7 10.6 8.0 4.2 8.7 +5.0
Quercus dentata - 35 3.3 17 - - 2.0 0.3 -14
Quercus aliena 5.7 3.0 36 45 - 30 55 1.9 -2.6
Quercus mongolica 12.3 194 139 14.9 9.6 4.6 6.8 74 =75
Quercus serrata 54 135 149 97 44 20.1 159 116 +1.9
Cocculus triobus - - 0.3 0.1 - - - - -0.1
Magnolia obovata - - - - - 0.9 0.3 04 +0.4
Lindera obtusiloba - - 6.7 1.1 - 2.6 40 15 +0.4
Soiraea prunitolia for, simpliciflora - - - - - - 0.5 0.1 +0.1
Sorbus alnifolia - 04 0.9 0.3 - 39 04 14 +1.1
Rosa multiflora - - 0.3 0.1 - - - - -0.1
Prunus sargentii - 6.2 09 2.2 8.2 55 42 6.6 +44
Albizzia julibrissin - - - - - 1.1 - 04 +0.4
Lespedeza cyrtobolrya - - 15 0.3 - - - - -0.3
Lespedeza bicolor - - 04 0.1 - - - - -0.1
FPueraria thunbergiana - - - - - - 56 09 +0.9
Maackia amurensis - - - - - - 0.3 0.1 +0.1
Robhinia pseudoacacia 63.1 41.6 84 46.8 52.7 24.4 8.6 359 -10.9
FEuonymus fortunel var. radicans - - - - - - 0.6 0.1 +0.1
Ampelopsis heterophylia - - 0.6 0.1 - - - - -0.1
Parthenocissus tricuspidata - - 2.7 05 - - - - -0.5
Rhododendron mucronulatum - - 6.0 1.0 - 14 94 2.0 +1.0
Symplocos chinensis for. pilosa - 0.6 8.1 16 - - 11 0.2 -14
Styrax japonicus - - - - - 55 2.1 22 +2.2
Fraxinus rhynchophylla - - - - - - 0.7 0.1 +0.1
Callicarpa japonica - - 0.7 0.1 - - 0.3 0.1 -
Lonicera japonica - - 0.3 0.1 - - - - -0.1
Smilax china - - 12.7 2.1 - - 6.9 1.2 -0.9
Smilax sieboldii - - 2.4 0.4 - - 1.8 0.3 -0.1
C: 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 7. Changes of Basal area and population of the CLercus mongolica community in Mt. Cheongryang, Incheon (Unit: 400n?)

1999 2013
Species name Basal area(cm?) No. of individual Basal area(cm?) No. of individual
C U Total | C U S |Total| C U Total C §) S | Total
Pinus rigida 1,416 388 | 1804 | 14 11 - 25 | 2078 - 2,078 4 - - 4
Pinus densiflora Rl - Rl 1 - - 1 - - - - - - -
Juniperus rigida - - - - - - - - - - - - 8 8
Betula davurica 674 48 722 8 2 - 10 814 57 871 3 1 - 4
Corylus heterophylla var. thunbergii| - - - - - - - - - - - - 12 12
Alnus hirsuta 79 - 79 6 - - 6 246 - 246 2 - 4 6
Castanea crenata - 123 123 - 3 8 11 227 - 227 1 - 8 9
Quercus acutissima 95 7 102 1 1 4 6 694 3 697 2 1 8 11
Quercus dentata 154 - 154 1 - - 1 201 - 201 1 - - 1
Quercus aliena - 7 7 - 1 4 5 1,017 - 1,017 1 - - 1
Quercus mongolica 13846 | 1,265 |15111] 58 54 60 172 | 18431 | 727 19158 | 24 9 28 61
Quercus serrata - 11 11 - 1 - 1 6,255 - 6,255 7 - 8 15
Magnolia obovata - - - - - - - - 14 14 - 2 12 14
Lindera obtusiloba - 13 13 - 1 4 5 - 97 97 - 7 20 27
Sorbus alnifolia 2170 766 | 1036 | 4 50 63 122 | 285 2,046 | 2331 1 57 48 106
Prunus sargentii 334 58 391 2 3 8 13 | L773 - 1,773 3 - 4 7
Lespedeza cyrtobotrya - - - - - 4 4 - - - - - - -
Lespedeza bicolor - - - - - 4 4 - - - - - - -
FRobinia pseudoacacia 17 203 374 2 8 2 42 | 1071 61 1,132 4 5 32 41
Rhus trichocarpa - 36 36 - 1 12 13 - 95 95 - 3 24 27
Farthenocissus tricuspidata - - - - - 16 16 - - - - - - -
Rhododendron mucronulatum - 25 25 - 4 316 | 320 - 60 60 - 7 172 | 179
Symplocos chinensis for, pilosa - - - - - 16 16 - 3 3 - 1 4 5
Styrax japonicus - 238 238 - 18 56 74 - 504 504 - 23 76 9
Fraxinus rhynchophylla - 4 4 - 1 - 1 - - - - - - -
Viburnum erosum - - - - - - - - - - - - 12 12
Viburnum dilatatum - - - - - 4 4 - - - - - - -
Smulax china - - - - - 4 4 - - - - - 16 16
Smilax sieboldii - - - - - - - - - - - - 12 12
Total 17,789 | 3192 120980 97 159 620 | 876 | 33092 | 3667 |[36759 | 53 116 508 | 677

'C: canopy layer, U: understory layer, S: shrub layer.
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Table 8. Changes of Basal area and population of the Airnus rigida community in Mt. Cheongryang, Incheon
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= %% 1999Lﬂoﬂ 77RO A 2013 de) 39 AR = 7%—6}
T, ofw B2 129 7jA oA 86 A E Fastgon HE=
7870 AN A T52HAI R 7hAated, 2 934 A oA 8777HA =
Hedlgit) oAURE S AE 19990l 14,193cm’ell 4]
2013 Ld ol 6,777cm’2 72333, ANASFE 14670 A4 1197)7)
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(Unit: 400m?)

1999 2013
Species name Basal area(cmm?) No. of individual Basal area(cm?) No. of individual

C U Total C U S Total | C U Total| C U S | Total

Pinus rigida 18668 | 1,360 | 20,028 | 132 39 - 171 116804 | 2498 19302 48 11 - 59
Pinus densiflora 1,023 420 1,443 9 7 - 16 | 1,341 - 1,341 6 - - 6
Betula davurica - 29 29 - 2 - 2 - - - - - - -
Alnus hirsuta 929 504 1434 11 12 - 23 503 57 561 3 2 - 5
Caslanea crenata - 35 35 - 2 - 2 20 71 90 1 4 28 33
Quercus acutissima 133 118 251 1 3 3 17 799 55 84 2 3 12 17
Quercus variabilis 836 127 963 4 7 12 23 415 122 537 1 8 60 69
Quercus dentala - - - - - - - - - - - 16 16
Quercus aliena 102 - 102 1 - 88 89 - 13 13 - 1 4 5
Quercus mongolica 1,027 238 1.265 6 17 216 | 239 | 1672 378 2,050 5 16 83 109
Quercus serrala 13 96 109 1 11 140 152 | 314 307 621 1 9 80 90
Cocculus triobus - - - - - 38 8 - - - - - 4 4
Lindera obtusiloba - - - - - - - 23 23 - 2 4 6
Spiraea prunifolia for, simpliciflora - - - - - - - - - - - - 48 48
Sorbus alnifolia 139 226 365 1 12 2 45 - 177 177 - 4 8 12
Rubus parvifolius - - - - - 16 16 - - - - - - -
FRosa multiflora - - - - - 4 4 - - - - - - -
FPrunus padus - - - - - - - - 04 64 - 1 - 1
Prunus sargentii 1.924 169 2.094 11 11 56 78 | 5271 1079 (6350 | 11 33 24 68
Lespedeza cyrtobolrya - - - - - 24 24 - - - - - 4 4
Indigotera kirlowii - - - - - 8 8 - - - - - - -
Robinia pseudoacacia 313 34 667 5 24 72 101 | 1.658 468 2.126 5 19 56 80
Rhus chinensis - - - - - 4 4 - - - - - - -
Rhus trichocarpa - - - - - - - - 7 7 - 1 4 5
FEuonymus japonica - - - - - - - - - - - - 8 8
Celastrus orbiculatus - - - - - 8 8 - - - - - - -
Acer palmatum - - - - - - - - - - - - 4 4
Farthenocissus tricuspidata - - - - - 4 - - - - - - -
Rhododendron mucronulatum - 56 56 - 7 144 151 - 3 3 - 1 76 77
Symplocos chinensis for. pilosa - - - - - 8 8 - - - - - 4 4
Styrax japonicus - 3 3 - 1 12 13 - 214 214 - 6 68 74
Fraxinus mandshurica - 5 5 - 1 - 1 - - - - - - -
Fraxinus rhynchophylla - 18 18 - 1 - 1 - - - - - - -
Callicarpa japonica - 7 7 - 1 - 1 - - - - - 12 12
Smilax china - - - - - 16 16 - - - - - 52 52
Smilax sieboldii - - - - - - - - 20 20
Total 25107 | 3765 | 28874 | 182 163 830 | 1.225 | 28797 | 5536 |34.333| 83 121 684 | 833

" C canopy layer, U: understory layer, S: shrub layer.
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Table 9. Changes of Basal area and populations of the Aobinia pseudvacacia community in Mt. Cheongryang, Incheon
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(Unit: 400m?)

1999 2013
Species name Basal area(cm) No. of individual Basal area(cm?) No. of individual
C U Total C U S |Total| C U Total C U S | Total
Pinus rigida 240 133 373 1 1 - 2 - - - - - - -
Finus densiflora - - - - - - - - 177 177 - 1 - 1
Larix leptolepis - 5 5 - 1 - 1 - - - - - - -
Betula davurica 154 64 217 1 1 - 2 - - - - - - -
Corylus heterophyila var.
thunbereii - - - - - 4 4 - - - - - 20 20
Alnus hirsuta 781 290 1,070 4 2 - 6 - - - - - - -
Castanea crenata - 40 40 - 4 24 28 283 408 692 1 9 92 102
Quercus acutissima 441 128 569 2 2 8 12 | 2084 339 2423 4 5 24 33
Quercus variabilis 776 - 776 3 - 28 3l | 159 3 1,949 4 7 40 51
Quercus dentata - 98 98 - 6 28 34 - - - - - 12 12
Quercus allena 1177 125 1,302 4 4 40 48 - 62 62 - 4 20 24
Quercus mongolica 2,152 604 2756 10 32 108 | 150 | 1,669 203 1.871 3 4 60 67
Quercus serrata 810 528 1,338 5 19 124 148 | 534 867 1,401 2 18 120 | 140
Coceulus triobus - - - - - 4 4 - - - - - - -
Magnolia obovata - - - - - - - - 28 28 - 1 4 5
Lindera obtusiloba - - - - - 32 32 - 75 75 - 3 24 27
Spiraea prunifolia for, simpliciflora - - - - - - - - - - - - 4 4
Sorbus alnifolia - 5 5 - 1 12 13 - 93 93 - 5 4 9
FRosa multifiora - - - - - 4 4 - - - - - - -
Prunus sargentii - 268 268 - 8 12 20 | 1.631 179 1.810 2 6 28 36
Albizzia julibrissin - - - - - - - - 50 50 - 1 - 1
Lespedeza cyrtobotrya - - - - - 20 20 - - - - - - -
Lespedeza bicolor - - - - - 4 4 - - - - - - -
Puerania thunbergiana - - - - - - - - - - - - 36 36
Maackia amurensis - - - - - - - - - - - - 4 4
FRobinia pseudoacacia 12168 2025 | 14193 47 47 52 146 | 6,777 | 1354 | 8130| 23 16 80 119
FEuonymus fortuner var, radicans - - - - - - - - - - - - 8 8
Ampelopsis heterophylla - - - - - 4 4 - - - - - - -
Farthenocissus tricuspidata - - - - - 20 20 - - - - - - -
Rhododendron mucronulatum - - - - - 28 28 - 24 24 - 2 40 42
Symplocos chinensis for. pilosa - 20 20 - 1 32 33 - - - - - 8 8
Styrax japonicus - - - - - - - - 285 285 - 4 28 32
Fraxinus rhynchophylla - - - - - - - - - - - - 4 4
Callicarpa japonica - - - - - 4 4 - - - - - 4
Lonicera japonica - - - - - 4 4 - - - - - - -
Smilax china - - - - - 100 | 100 - - - - - 68 68
Smilax sieboldii - - - - - 32 32 - - - - - 20 20
Total 20,7001 4333 | 23030, 77 129 728 | 934 16588 4498 | 19070 39 ) 72 | 877
C: canopy layer, U: understory layer, S: shrub layer.
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Table 10. Change of species diversity of the three plant communities in Mt. Cheongryang, Incheon (Unit: 1,200nt)
. No. of H T D H
Type Community Year species (Shannon) (evenness) (Dorminance) max
) 1999 24 0.8911 0.6456 0.3544 1.3802
Natural forest| Quercus mongolica
2013 23 1.0495 0.7707 0.2293 1.3617
, - 1999 28 1.1003 0.7603 0.2397 1.4472
Finus rigida
Artificial 2013 2 1.2158 0.8494 0.1506 14314
forest 1999 28 1.1520 0.7960 0.2040 1.4472
Robinia pseudoacacia
2013 26 1.1895 0.8407 0.1593 1.4150
Table 11. Changes of species, populations and species diversity of the three plant communities in Mt. Cheongryang, Incheon
Type Community No. of species No. of individual Species diversity
Natural forest Quercus mongolica -1 - 199 + (.1584
Pinus rigida -1 - 337 + 0.0638
Artificial forest
Robinia pseudoacacia -1 - 57 + 0.0375

86 3sHRxZsIE(X| Nl 49H 25 (20211 4%)



2, BRI 2R 3T 5 U= TBYY B3
S AA #27 Bes

SR o7k Fe el (Kwak, 2011) 9t FAFH

Fde Bl ASith FF QA9 Aol AHF o R

Aol7h A o =% ALHA BUHP S Falo] HAyA

7F s 29le AL, S

& AR FHHAT FHF AE Sl
b e Al 28 Folol Mg Sike e

= whgstel AH3 27 S 4

A

[¢]

rot, X
rir
o
ol
Y

Ol

mk}l]o%
b
iz
‘nﬂjﬂ
Ir 32
L
% i
w
I
NE@
)
LN
ol FN
r
2 o
o
oX,
ofl —
o

s )
ofje
:\_l,

o

532 OR AYSE AiE 58
=l

o fo kI Ho ot ol m> ot

i
g o
s
mn
32
oo

v, 28

&+ A7) FAHL A wist g e wE gP¥eE
REate] AAstE v dstel Wl dels AHskal =AY
o AAA 35 2 A HAS A% At AXske A
otk AATE 54 B WsplE AEA Y] FEE A4
TE 542 BAeslon, AEYN 2 188 FEeL &
gl A SHAE BYste] F2 AATee] AuE FHolE
o Satgieh 2AFEE 542 o] oA ti7] A
A3 M= Bl A5 & AR wSupreh fujur
7h ol EEH FESS ARG ISITE EAStl &3 7]
LR e deadd SAnR7E 2 dsioic @
F3AXE FARd Edoke 75 de HEDY 92771
AFSLIL AT F7HE A9 s Al st ol gt F
7hell WE FEFEo] dlow ATHITE HolF gL i
£ Aol FE AAHE FAT AR ATHH, o
TR HUrrge s Adurede SETRHeR

Journal of the Korean Institute of Landscape Architecture 204

3} Aol BolAy Malrh 13 FoldTh

[e]
Bist Aol ik ofol wheh AEake] A7
st EAEAIS] BAIA AT 5 e A E & ikl 2
23k, HskE AR, A =AY o8
q

Jepe] 2 AATE WIS BE BT gy
3, 9% YLD 2R, Aol

UREHOE, oMMUREe ERrE
!

1)

slo] mAJRe] A BEA S SR A EdS

=
ST Ty A T4 DS fstel A%
-y

=
°©

2 Agstel 23k EAS 9o 8} FAsE 55

AR A FE AR G2 BE BETRY &
$E 2212 AL

—

I
>,
o, 1
E >

ry )

o o

OE“_, r_‘:_]‘
N o

(
T

O:
[
fllo
ru =
ox
|o
U
>

2
o
N
2
ﬂ
32
o

[

4wt
Y
o
=

o
=

i
>,
jach

ol
o
I
rid o

T, ok

o

o,

oo

X

olr
e

lo -

oft

r
A
2
o
o
=
k1
>,
o
o,
g
o
2
%9,
2 X
Y
>

G F

>,
it
ol
}_1,
2
ox
-
FN
23
ol
2
lo

ol
X
=

lo rr

E

oy

o

o

b

N

_O|L

Y

>

ol

B x 9
OE’ E
T 2
HU >
i ﬁ 1%
Ay

_O|L

ox
rhe
rO
-
=2,
>
rir
[N]
tot
EX
>~
>
o
1o
e
i)
AT
I,
[o
_\|I_‘
>,
Fd
1
Oé
23
e TR < e A 1 A e

rET SE
f% f

References

. Brower, J. E. and J. H. Zar(1977) Field and Laboratory Methods for

General Ecology. Wm. C. Brown Company, pp. 194.

. Cho, W.(1998) Vegetation structure and management planning of

mountain type urban green space in Inchon, Korea: A case study of
Kangwhado area. Korean Journal of Environment and Ecology 12(2) :
119-130.

. Cho, W.(2002) Structure and management devices of vegetation at

Weolmi urban nature park, Incheon. Journal of the Korean Institute of
Landscape Architecture 30(1): 61-74.

. Curtis, J. T. and R. P. Mclntosh(1951) An upland forest continuum in

the prairie-forest border region of Wisconsin. Ecology 32: 476-496.

. Gavier-Pizarro, G. I, V. C. Radeloff, S. I. Stewart, C. D. Huebner and

N. S. Keuler(2010) Housing is positively associated with invasive
exotic plant species richness in New England, USA. Ecological
Applications 20(7): 1913-1925.

. Gustafson, E. J., and B. R. Sturtevant(2013) Modeling forest mortality

caused by drought stress: Implications for climate change. Ecosystems
16(1): 60-74.

. Han, B. H, K. S. Ki and T. H Noh(2012) Status of damage and

SHRAZZSRIR| K 49U 25 (2021 4%) 87



Journal of the Korean Institute of Landscape Architecture 204

°
-~
Joh
ret
Hr
Il

=
%z
3

restoration planning of forest trail in Choansan (Mt.) neighborhood
park, Seoul, South Korea. Korean Journal of Environment and
Ecology 26(6): 923-933.

8. Jeong, J. H., K. S. Koo, C. H. Lee and C. S, Kim(2002) Physico-chemical
properties of Korean Forest soils by regions. Journal of Korean Society
of Forest Science 91(6): 694-700.

9. Jiang, Y., P. Fu and Q Weng(2015) Assessing the impacts of
urbanization-associated land use/cover change on land surface
temperature and surface moisture: A case study in the midwestern
United States. Remote Sensing 7(4): 4830-4898.

10. Kang, Y. S. and K. C. Oh(1982) An application of ordinations to
Kwangnung Forest. Journal of Plant Biology 25(2): 83-99.

11. Kaye, J. P, R. L. McCulley and I. C. Burke(2005) Carbon fluxes,
nitrogen cycling, and soil microbial communities in adjacent urban,
native and agricultural ecosystems. Global Change Biology. 11(4):
575-587.

12. Kong, W. S.(2003) Vegeration history of the Korean peninsula. Global
Ecology and Biogeography 9(5): 391-402.

13. Kwak, J. 1.(2011) A Study on Vegetation Structure Characteristics
and Ecological Succession Trends of Seoul Urban Forest, Korea. Ph.
D. Dissertation. University of Seoul, pp. 316.

14. Lee, K. J, G. T. Kim and Y. B. Lee(1993) Early Diagnosis of Injuries
on the Forest by Acid Rain and Airbone Pollutants. Korea Science
and Engineering Foundation. pp. 205.

15. Lee, K. J, J. H Kim, K. S. Ki and B. H Han(2006) Change for
eleven years(1994~2005) of plant community structure of major
community structure of major community in Namsan, Seoul.
Proceedings of the Korean Society of Environment and Ecology
Conference 20(4) : 448-463.

16 Lee, K. J, S. H. Choi and H. K. Kang(1994) Natural vegetation
restoration and management plan by ecological approach. Korean
Journal of Environment and Ecology 8(1): 58-67.

88 #2xEE/K Al 49U 25 (04 42)

17. Lee, K. J, S. H Chai and J. C. Jo(1992) Analysis on the forest
community in Mt Jookyup by the classification and ordination
techniques= The structure of plant community in Kwangnung forest
(1). Journal of Korean Society of Forest Science 33(3): 173-182.

18. Min, B. M.(1999) Vegetational changes in the early stages after
lumbering of populus albaglandulosa in urban forest. Journal of
Ecology and Environment 22(5): 277-285.

19. Monk, C. D., G. L Child, and S. A. Nicholson(1969) Species diversity
of a stratified of oak kickory community. Ecology 50: 468-470,

20. Noh, T. H.(2015) The Eco-Adaptive Urban Forest Management
Methods of Namsan(Mt.) according to the Urban Environment Change
and Management in Seoul, Korea, Ph. D. Dissertation. University of
Seoul, pp. 161.

21. Park, I H, K. J. Lee and J. C. Jo(1987) Forest community structure
of Mt. Bukhan area. Journal of Ecology and Environment 1(1): 1-23.

22. Park, I. H, K. J. Lee and J. C. Jo(1988) Structure of forest communities
in Chiak mountain national park -Case study of Guryong Temple-Birobong
area-, Journal of Ecology and Environment 2(1): 1-8.

23. Pielou, E. C.(1975) Ecological Diversity. John Wiley and Sons Inc,
New York, pp. 165.

24. Song, K. J.(1994) A Characteristics Study on the Plant Community
Structure and Ecological Succession in the Metropolitan Area. Ph. D.
Dissertation, University of Seoul, pp. 140.

25. Winkler, J. A., R. W. Arritt and S. C. Pryor(2012) Climate projections
for the midwest: Availability, interpretation and synthesis. US
National Climate Assessment Midwest Technical Input Report. pp.
1-24.

26 Yoon, C. W., S. H. Oh, J. H. Lee, S. H. Joo and S. C. Hong(1999)
Prediction of succession and silvicultural control in the black
locust ( Robinia pseudoacacia L.) plantation. Journal of Korean Society
of Forest Science 88(2): 229-239.

Received : 18 January 2021

Revised : 6 Faburary 2021 (1st)
19 Faburary 2021 (2nd)
4 March 2021 (3rd)
23 March 2021 (4th)

Accepted : 1 April 2021
3olol Al



