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Vegetation Structure and Restoration Model
for Naturalness of Robinia pseudo-acacia Forest
in the Case of Korean National Capital Region’
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ABSTRACT

This study, which was performed to suggest basis research data for naturalness restore of
urban forest, was analyzed on the vegetation structural characteristics of Robinia pseudo-aca-
cia forest in the case of Korean national capital region. The investigation areas were selected
urban areas, where are Seoul Jung-gu Namsan, Seodaemun-gu Ansan, suburban areas, where
are Seoul Eunpyoung-gu Bongsan, Gyounggi Buchonsi Sungjusan and non-urban areas, where
are Namyangjusi Chonmasan. The main study field were classified into the evaluation of the
ecological characteristics and the model of the restoration. It was analyzed to evaluate the eco-

* o] R 20008 % F2AEAFAGY A o3t A7HNE(KRF-2000-043-G00003)

1 34 5% 30Y Received on May 30, 2001

2 A $ARAZATE 24BN ATFA Lab. of Landscape Plants Ecology Dept. of Environmental horticulture
and Landscape architecture, Sangmyung University, Cheonan, 330-180, Korea

3 AWt n FANAZAEE Dept. of Environmental horticulture and Landscape architecture, Sangmyung Univer-
sity, Cheonan, 330-180, Korea



160 74e3 - B3R [P 15(2) 2001

logical characteristics of the vegetation structure that are successional stage, naturalness,
multi-layer structure of the vegetation, species diversity. And then it was proposed that are
plant community structure, the selection of proper plants, the number of individuals, diameter
short size, the shortest distance between plants as a proper density, which imitate the native
plant community with high naturalness in non-urban areas, as the restoration model. The
proper plants was classified into 3 of canopy character, 7 of understory character, 16 of shrub
character, 4 of eco-tone vegetation and 27 of herbaceous plants. In order to develop the ecologi-
cal restoration plans to be centered on native species and it have to induce them to transform

as Q. spp. in R. pseudo-acacia forest.
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Table 1. General character list of each survey site

Zed -3

B3 EF e A] 15(2) 2001

General character list Survey site -
Namsan Ansan Bongsan Sungjusan Chonmasan

Altitude(m) 120~140 130~170 75~132 110~125 260~275
Aspect NE SW SW SE SW
Slope (") 14~27 13~34 26~30 14~22 13~25
Height of canopy(m) 13~15 15~17 15~18 16~17 18~20
Mean DBH of canopy(cm) 20 10~22 20~26 18~25 24~30
Cover of canopy(%) 65~75 60~75 65~80 65~75 60~70
Height of understory(m) 8~10 6~9 4~6 3~6 3.5~8
Mean DBH of understory(cm) 6~10 6~14 5~12 3~6 4~12
Cover of understory(%) 30~60 10~50 10~30 10~30 30~60
Height of shrub{m) 1.5~2.5 2 2 2 2~2.5
Cover of shrub(%) 20~50 25~80 30~40 15~50 30~60
Mean height of herbaceous(m)  0.5~1.0 0.7 0.7~0.8 04~1.0 0.4~0.7
Coverage of herbaceous(%) 5~90 20~80 5~50 15~30 60~90
Age of forest 25 23 26 22 26
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Table 2. Importance value of tree species by the layer in survey site layer

Layer Namsan Ansan Bongsan Sungjusan Chonmasan
Species Namé CUs MCUZ SMCUSMTZGCU SMZCUCUSZ SM
Pinus korajensis(3VH) - - - - - - - - - - - - - - - - - 020 - 007
Pinus densiflora(4:\%) - 112 - 0371 - - 08 - - 041 - - - - - - - -
Populus X alhaglandulosa
- - - 38413429% 28 - - - - - - - - - - - -
(BAMNUE)
Euonymus afatus for. - - - - - - 288048 - 029 618 113
ciliato-dentatus(3] V%)
Clematis mandshurica(2-012]) - - - - - - - - - - 011 002
Vitis coignetiae(F) - - - - - - - - - - - - 016003 - - - -
Betula davurica(B4@-5) - - - - - - - - - - -

Alnus hirsuta(8 22 -}F) 328 432 - 308 -

- 018 003 -

- 043 - 014
139 - 03207 - -
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Table 2. (Continued)

Layer Namsan Ansan Bongsan Sungjusan Chonmasan
Species Nameé CUs MCUBMCUSMUOCUSMZCUCUSM
Corylus heterophylla
i) - - - - - - - 157160 079 - 978 ZMTTT - - - -
Corylus sieboldiana(74¢4%) - - - - - - - - - - - - - - - - - 115 275 0%
Castanea crenata({H7) - - - - - - 02000 - 042012016 - 046 12403% - - - -
Quercus acutissima($4HR) - - 045 008 188 437 163 267 067 257 18 150 171 - - 08 - - - -
Quercus varigbilis@#4®) - - - - - - 035006 - 0220802 - - - - - - - -
Quercus dentata®2UR) - - - - - 048 015 019 - 154 508 13 16231% 6301251 - - - -
Quercus aliens(ZH+5) - 018020 009 - 228 1.09 094 - 499 921 320 084 2371 20401172 059 1277 566 550
Quercus mongolicaWZF) 357 2.69 1290 483 110 166 265 155 - 545 7.9 315 - 291 014 09 - 187 126 083
Quercus serrata( &%) - 022 - 007 - 082 160 054 - 089 029 035 - 033 017014 - 18 - 080
Celts sinensis(#1}5) S - - - - - - - - - oo - - 04016 - - - -
Morus bombycis(\1 5 - - - - s - - - - - - e - - - - - 095 029 037
Clematis apiifolia(\}9|3"%) - - - - - -.038006 - - - - - - - - - 020 1% 02
Cocculus trilobus@4el98) - -~ - - - - 088015 - - 23008 - - 027006 - - - -
Mogrolia siboldii(@9H2UY) - - - - - - - - - - - - - - - - (g 016 032
Magnolia obovata($€8%8) - - - - - - - - - 0% - 007 - - - - - - - -
Magnolia kobus(33) e 1" (11 B
Linderaobtusibbs(4749) - - - - - - - - - - o - - - - - - 9433% 1%
Deutria prumifolia®IRee) - - - - - - - - - - - - - - - -~ . 01300
thladelphus'sc)frenclm(ﬂ%l—}%) L. oL 1931
Spiraea prunifolia for.
simpliciflora( £ %1% S S b/ VRS PRL R Y.
Stephanandra incisa(F¥4%) - - 991 165 - - 1917320 - - 78 131 - - - - - - 1204 201
Pyrus pyrifolia( &4 T R VS VR P
Sorbus alniflis@AFP) 086 714 445 355 - 611 084 218 - 518 369 2% - - - - - 030 - 010
Rubus crataegiplius(8%7) - - 390 065 - - 521420 - - 1306218 - - 13202 - - 18% 316
Rubus parvitlius(¥4%7) - - - - - - 22003 - - 008001 - - - - - - - -
Rubus oldhamii(3%7]) S - - - - - - .- o181 081 - - - - - - 04007
Rosa multifora(313) - - - - - - BN LI - - 610102 - - 1283214 - - 674 112
Prunus persica(%Ah%) T A
Prunus padus(A$%) S - - - .- .- - 011002 - - - - - 146 - 049
Prunus Sargentii¥54%) 396 6.17 267 448 - 988 167 357 - 140 283 094 - - 015003 - 022 035 013
Abizza juibrissin(AA3) - - - - - 042 - 04 - - - - - - - - - .
Lespedesa maimowiczii (28%%)) - - - - - - 01016 - - - - - - - - - - 0% 003
Lespodeza oyrtobotrya(h8)) - - - - - 183712170 - 02 1290%8 - - - - - - - -
Lespedeza bicolor(#2}) T - U R
Pueraria thunbergiana®) - - - - - - 021005 - - 13702 - - 26604 - - - -
R"(’:‘}":j‘i";‘;“ma 85.71 39.854043 62889318 66.14 6.79 69.77 97.66 7340 6.98 7446 94422984 553 5808 8112046 - 5588
Amorpha futicosa(SAA) - - 041 00T - - - - - - 055009 - - - - - - - -
Zanthotyium schiniblium - - - - - 2114% 15 - - 024 004 - 044 232 053 - 519 020 176
(F2uE)
Picrasma quassioides(28M%) - - - - - - - - = - - === - - =020 - 007
Allanthus altissinaG}3%) 158 045 091 109 - - - - 087 044 317 111 - - 035006 - - - -
Securinega suffuticos S ... oo ..o - 00600 - - 0250M - 18 - 05

(Fse])
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Table 2. (Continued)

Layer Namsan Ansan Bongsan Sungjusan Chonmasan
Species Name C U S MCUZSMCUSMTCUSMTCUSM
Rhus chinensis(A4%) - - - - - - - - - - 064 011 - - 015003 - - - -
Rhus trichocarpa(7} 145 - 07303 03 - 04 - 015 - - - - - - 014002 - 02 - 007
Staphylea bumalda(23\H¢) - - - - - - - - - - - - - - - - - 690 209 265
Euonymus alatus(3Fh}4) - - - - - - 049008 - 022013010 - - 08401 - - - -
Euonymus oxyphylus(¥eivb®y - - - - - - - - - - - - - - 060608 - - - -
Celastrus orbiculatus(:®%2%) - - - - - - 1302 - - 12002 - - 073012 - - - -
Acer ginnalaCAg) - - - - - - - - - - - - - - ~ - 1302280 553 9.17
Acer mono(Z23\HF) - - - - - - - - - - - - - - - - - 05 021 022
Acer palmatum(d ) - 049 067 028 - - - - - - 007 001 - - - - - - - -
Acer pseudo-sieboldianum
(9E) - 298 037 106
Acer triflorum(8$77]) - - - - - - - - - - - - - - - - - 163 - 05
Ampelom_sheterfphyll:a(ﬁ"i’?) s . oo oLl oBom - - -
Parthenocissus tricuspidata
(BPeld ) - - - - - - 010 002 - - 176 029 - - - - - - 014 002
Actinidia kolomikta(31c}) - - - - - - - - - - - - - - - - - - 049 008
Actlmfiza atguw(ﬁifl) L. L Ll D am -
Alangium platanifolium var.
marophylum (&3 \}) - - - - - - - - - - - - - - - - - 02 - 007
Aralia elata(F V) - - - - - - - - - - - - - - - - - 022 036 0.13
Elaeagnus umbellata(8el7U45F) - - - - - - 040 007 - - - - - 037 057 022 - - - -
Kalopanax pictum{§1%) S R S R S T
Comnus kousa(AFE %) - - - - - - - - - - 357060 - - - - - - - -
Cornus controversa(331%) - - - - - - - - - (b3 - 018 - - 0170038 - - - -
Rhododendron muronulatum 266 141 112 - 127 164 070 - 072 181 05 - - 088010 - - - -
(Ag#)
Symplocos chinensis for.
piosal=2AY) 0.27 0.05 - 219 037 - 1.79 0.30 067 - 022
Styrax obassia(ZEHUF) - - - - - - - - - - - - - - - - - 27 042 097
Sracieponia(EHE) o 5T 1058 - 039 - 013 - - 02104 - - - - - - - -
Fraxinus rhynchophylla
(BT 021 043 014 - - - - - - - - - - - - - 066 037 028
Ligustrum obtusitlium@FUF) - - - - - - - - - - - - - - - - - 025 336 064
Callicarpa japonica(%4h4) - - 152 025 - - 093 016 - - - - - 021 045 0.15 - - 244 041
Clerodendron trichotomum
e - - - - - - 4307 - - 935 15% - - 21303 - 020 - 007
Sambucus williamsii var. coreana
(@3 - - - - - - 0901 - - - - - - - - - 073 226 062
Campsis grandiflora(s%3}) - - - - - - - - - - - - - - 060 010 - - - -
Viburnum erosum(|4 %) ~ 017254 048 - - - - - - - - - - 014002 - - 013 002
Viburnum sargentii(gHE) - - - - - - - - - - - - - - - - - 03 - 012
Weigela subsessilis( BU%) - - - - - - 015 003 - - - - - - - - - - 013 0.02
Lonicera maackii(¥) g} - - - - - - - - - - - - - - - - - 17 046 065
Lonicera subhispida(@3 84 %) - - - - - - - - - - - - - - - - - - 057 010
Lonicera japonicalQF9 ) - - - - - - - - - - - - - - 331085 - - - -
Smilax sieboldii(37}A1% 2) - - - - - - 102 017 - - 057 010 - - 124 021 - - 107 018

* C: Canopy layer importance value, U: Understory layer importance value, S: Shrub layer importance value, M: Mean importance value
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Table 3. Dominance and sociability of herbaceous plants in survey site

Namsan Ansan Bongsan Sungjusan  Chonmansan
D S D S D S D S D S

Pteridium aquilinum var. latiusculum(32A}2]) 1 - - - -
Pseudosasa japonica(°]t) - - - - - - - -
Festuca ovina(39]€) - - -
Poa sphondylodes(Eo+E) - - T
Molinia japonica(A# 2] A}) - - r
Eragrostis ferruginea(2%) - - -
Digitaria sanguinalis(¥}#§o]) r 1
Oplismenus undulatifolius(F&34 &) T 1
Isachne globosa(7| 3t Z) - -
Miscanthus sinensis(ZA) - -
Spodiopogon cotulifer(7] §A1) r 1 -
Spodiopogon sibiricus(Z71&M) - -
Carex humilis(;tA€) - -
Carex siderosticta(tIA1) - -
Carex onoei(HFeAlE) - - - - - - - -
Carex pauciflora(AteHEAlZ) - - - - - - - -
Arisaema amurense var. serratum (3'34)) - -
Commelina communis(%) %&) r 1 +
1

Species Name

)
1
-
[

1

]

1

1
[ I T
LR e BT

o e o =
[ S - T T T S . S|
[ S e T = |
—
[ N - I = |
[ T A e e} - 1
1

Hemerocallis fulva(852]) I
Lilium tigrinum(Zhe) -
Scilla scilloides(§-%) - - T
Asparagus schoberioides(¥]| %) - - r
Polygonatum odoratum var. pluriflorum
(524

Polygonatum involucratum($-529) - - - - - - - -
Disporum smilacinum(e}7]142]) 1 2 - - - - - -
Disporum viridescens(2°7)14#]) - - r 1 - -
Liriope platyphylla(# 2%} T 1 - - T 1 - - -

1

[ e I e B el T - T R e B o |

[
1
1
t
1
i
-
—
+ e e o=
—

4 oo
I = = e

Convallaria keiskei(&%4%) -
Smilax nipponica(HE) - - - - r
Dioscorea tokoro( = E.25}) - - - - -
Dioscorea quinqueloba(&-Er}) - - - - - - -
Iris rossii( A %8) - - - - - - - - T
Iris nertschinskia(%%) - - - - r 1 - - -
Humulus japonicus(34%92) - - 1 1 - - - - - -
Boehmeria pannosa($EAIZ) - - - - - - t 1 -
Asarum sieboldii(Z=x]) - - - - - - - - r 1
Persicaria perfoliata(™ =2 W} #) - - - - r 1 - - - -
Persicaria hydropiper(%¥) r 1 T 1 r 1 - - - -
Chenopodium album var. centrorubrum
(e}
Achyranthes japonica(3)%-&) - - - - - -
Phytolacca americana(v| %2} &) - - - - r 1
1

¥
I
- e
I

[

Portulaca oleracea(4]¥§) - - - - r
Pseudostellaria heterophylla(Ng ) - - - - -
Thalictrum aquilegifolium(3 9 thel) - - - - - - - - r 1
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Table 3. (Continued)
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Species Name

Sungjusan  Chonmansan

D

S

D

S

Aconitum pseudo-laeve var. erectum(Z'H)
Chelidonium majus var. asiaticum

(71 %8

Hylomecon vernale(S}\Hg)

Corydalis ambigua( 8 34)

Corydalis turtschaninovii var. lineari
(RYB34)

Corydalis turtschaninovii(3 Z4)
Corydalis speciosa(A}} &30l1)
Cardamine leucantha(?]\v2]4el)

Sedum sarmentosum(E4-E)
Chrysosplenium grayanum(¥°)&)
Chrysosplenium flagelliferum(o)71310]3)
Duchesnea chrysantha(#'871)

Potentilla fragarioides var. major( %A %)
Potentilla freyniana(A I SR E)

Vicia pseudo-orobus(2%3)

Viola dissecta var. chaerophylloides
(@AtAeE)

Viola rossii( 22491¥)

Viola hirtipes(8EAHIE)

Viola acuminata(Z 444 )

Lysimachia barystachys(7H5<3)
Lysimachia clethroides(Z27A 5%}
Meehania urticifolia(8 3 2)

Elsholtzia ciliata(3%)

Phryma leptostachya var. asiatica(%2}Z)
Rubia akane(3544)

Platycodon grandiflorum(=2HA)
Ainsliaea acerifolia(@%#)

Ambrosia artemisiifolia var. elatior()2 &)
Eupatorium rugosum(X %5 34&)

Aster scaber(Z3)

Erigeron canadensis(%%)

Erechtites hieracifolia( &4 UHE)
Ligularia fischeri(£3)

Chrysanthemum boreale("}%)

Atemisia keiskeana(F&t%)

Artemisia stolonifera(d 3 919%)
Artemisia princeps var. orientalis(%)
Cirsium japonicum var. ussuriense(% 3}
Picris hieracioides var. glabrescens(AMUE)
Youngia denticulata(c] €% 7])

—

[T I =T [ L |

[ 1 —_ — 1

T

+

1
1

T T e R R T e

DD — L e e

] bt st 1

o= e

No. of species

53

*D: Dominance, S: Sociability
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Figure 2. The number or coverage of naturalized
plants individuals in survey site
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Figure 3. The number of tree species and haba-
ceous plants in survey site
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Figure 4. The values of diversity indices and
maximum species diversity in survey
site
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Table 4. The number of individuals, diameter short size, the shortest distance between plants by the
layer of restoration model in Robinia pseudo-acacia forest(unit area: 400m?)

Analysis item Canopy layer

Understory layer

Shrub layer Total

No. of individuals 20(15~27) 57(45~172) 413(184~612) 490(252~684)
Diameter short size(m?) 0.93 0.15 102.15 103.23

(0.53~1.53) (0.09~0.21) (76.02~117.43) (76.69~118.61)
The shortest distance 2.5(1.8~3.6)  0.6(0.4~0.9) - -

between plants{m)
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1. Robinia pseudo-acacia, 2. Quercus aliena, 3. Fraxinus rhynchophylla, 4. Sorbus alnifolia, 5.
Styrax obassia, 6. Acer pseudo-sieboldianum, 7. Acer ginnala, 8. Rhus trichocarpa, 9. Magnolia
sieboldii,10. Lindera obtusiloba, 11. Securinega suffruticosa, 12. Symplocos chinesis for. pilosa, 13.
Zanthoxylum schinifolium, 14. Staphylea bumalda, 15. Pyrus pyrifolia, 16. Sambucus williamsii

var. coreana

Figure 5. Crown projecion and bisect of restoration model

Table 5. Proper plants of restoration model in Robinia pseudo-acacia forest

Character

Proper plants name

Canopy character

Understory character

Shrub character

Eco-tone vegetation

Herbaceous plants

Quercus aliena, Quercus mongolica, Fraxinus rhynchophylla

Acer pseudo-sieboldianum, Acer ginnala, Magnolia sieboldii, St}?rax obassia,
Sorbus alnifolia, Pyrus pyrifolia, Rhus trichocarpa

Spiraea prunifolia for. simpliciflora, Rubus crataegifolius, Philadelphus
schrenckii, Lindera obtusiloba, Rosa multiflora, Corylus sieboldiana,
Ligustrum obtusifolium, Euonymus alatus for. ciliato-dentatus, Stephanandra
incisa, Staphylea bumalda, Callicarpa japonica, Sambucus williamsii var.
coreana, Viburnum erosum, Zanthoxylum schinifolium, Securinega suffruti-
cosa, Symplocos chinensis for. pilosa

Clematis mandshurica, Smilax sieboldii, Clematis apiifolia, Parthenocissus
tricuspidata

Carex humilis, Carex siderosticta, Pseudostellaria heterophylla, Hylomecon
vernale, Pteridium aquilinum var. latiusculum, Carex onoei, Carex paucifiora,
Arisaema amurense var. serratum, Polygonatum odoratum var. pluriflorum,
Smilax nipponica, Dioscorea quinqueloba, Thalictrum aquilegifolium,
Aconitum pseudo-laeve var. erectum, Chelidonium majus var. asiaticum.
Corydalis ambigua, Corydalis turtschaninovii var. linearis, Corydalis spe-
ciosa, Cardamine leucantha, Chrysosplenium grayanum, Potentilla freyniana,
Viola dissecta var. chaerophylloides, Viola rossii, Viola hirtipes, Viola acumi-
nata, Meehania urticifolia, Rubia akane, Artemisia stolonifera
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