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Planting Design in Green Open Space, Urban Area :
Planting Evaluation of Buffer Green Space
in Housing Complex’
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ABSTRACT

An objective of this study was to provide database for the planting design of buffer green
space. Types, planting structure, and effect of buffer green space were investigated in five
housing complexes of newtown of metropolitan area, Korea. Buffer green space in the study sites
were constructed as mounding, slope, and plate. The number of species was found 20 tree and
sub-tree species(10 evergreen and 20 deciduous species) and 13 shrub species. These species
were planted in one-storyed planting structure and there was no difference with ornamental
species in the urban parks. Effect of sound proof by the buffer green space was recognized but
sound level in four types among the seven types was observed above standard sound level for
housing complex(65dB). Effect of sound proof was especially most effective in the mounding
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type. It was found that planting density and index of plant crown volume were not satisfied to
the function of buffer green space because of lower density and crown volume than natural
vegetation per unit. Based on these results, this study suggested that buffer green space is
desirable to be developed in the mounding type over two meters height with multi-layer planting
model. In addition. there is needed to consider vegetation structure of natural forest around the

developing site.
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Figure 1. Types of buffer green space in survey sites
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Table 1. Planting species and individuals of tree and sub-tree layer in survey sites

Bundang Sanbon Pyongchon llsan Mokdong Total

Site
Species Indi. Rate Indi. Rate Indi. Rate Indi. Rate Indi. Rate Indi. Rate
(ea) (%) (ea) (%) (ea) (%) (ea) (%) (ea) (%) (ea) (%)
Ginkgo biloba - - 5 38 - - 7 47 - - 12 16
Taxus cuspidata 11 5.3 - - - - - - - = 11 1.5
Pinus koraiensis - - 19 14.3 7 135 10 68 22 115 58 79
Pinus parviflora - - - - - - - - 3 1.6 3 04
Pinus strobus 55 263 40 30.1 10 19.2 28 189 51 26.7 184 25.1
Picea abies - - 4 3.0 3 5.8 9 6.1 - - 16 2.2
Abies holophylla 15 7.2 - - - - - - - - 15 2.0
Metaseguoia glyptostroboides 52 24.9 - - 15 288 2 14 - - 69 94
Chamaecyparis obtusa 7 3.3 - - - - - - - - 7 1.0
Chamaecyparis pisifera 7 3.3 - - - - - - - - 7T 1.0
Populus euramericana - - - - - - - - 10 52 10 14
Salix pseudo-lasiogyne - - - - - - - - 6 3.1 6 038
Betula platyphylla var. - - - - - - - - 1 05 1 0.1
japonica
Zelkova serrata 23 11.0 9 6.8 10 19.2 - - - - 42 5.7
Magnolia spp.(cultivar) 12 5.7 - - - - 12 81 - - 24 3.3
Platanus occidentalis - - 13 98 - - 11 74 21 11.0 45 6.1
Malus spp.(cultivar) 8 38 - - - - 13 88 - - 21 29
Prunus armeniaca - - - - - - 13 88 - - 13 1.8
Prunus serrulata var. - - 3 2.3 - - 20 135 - - 23 3.1
spontanea
Albizzia julibrissin - - - - 6 1156 - - - - 6 0.8
Robinia pseudoacacia - - - - - - - - 75 393 75 10.2
Sophora japonica - - 5 3.8 - - - - - - 5 0.7
Allanthus altissima - - - - - - - - 1 05 1 0.1
Acer buergerianum 4 19 6 45 - - - - - - 10 14
Acer palmatum 9 4.3 7 5.3 - - 23 155 1 05 40 55
Acer saccharinum - - 5 38 - - - - - - 5 0.7
Cornus officinalis - - - - 1 1.9 - - - - 1 0.1
Cornus florida - - 17 128 - - - - - - 17 2.3
Chionanthus retusus 1 05 - - - - - - - - 1 0.1
Zizyphus spp.(cultivar) 5 24 - - - - - - - - 5 0.7
Survey size(m®) 2.105 1.025 565 3.840 1.165
Total Individuals(ea) 209 133 52 148 191
No. of species 13 12 7 11 10
No. of individuals(ea/1,000m?) 99 130 92 39 115
Rate of branching height(%) 32.9 38.3 32.6 36.8 29 .4
Range of DBH(cm) 25~11.0 25~180 35~100 20~115 20~34.3

Range of tree height(m) 1.0~7.5 1.3~9.0 2.3~9.0 0.7~8.0 1.5~9.0
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Table 2. Planting species and coverage of shrub and herbaceous in survey sites

Site Coverage (m*)
Species o Bundang Sanbon Pyongchon Ilsan Mokdong Total
Chaenomeles speciosa - - - 8 - 8
Rosa ceutiflolia - 30 - - - 30
Spiraea prunifolia var. simpliciflora - - - 50 - 50
Buxus mocrophylla var. koreana - - - - 4 4
Rhododendron spp. (cultivar) 36.3 - - 35 - 71.3
Rhododendron mucronulatum - - - 45 38 83
Rhododendron spp.(cultivar) - - - = 54 54
Forsythia koreana - - - 42 203 245
Ligustrum obtusifolium - 43 - - - 43
Syringa vulgaria - - 6.4 - - 6.4
Callicarpa dichotoma - 9 - - - 9
Weigela subsessilis - 45 - - - 45
Hibiscus spp.(cultivar) - - 8.0 = - 8
Sub-total coverage(m?) 36.3 127 14.4 180 299
Zoysia japonica 1,410 615 339 2,805 -
Other herbaceous species - - - - 1,260
Table 3. Sound level by the buffer green space type of survey sites
Mean sound level Decrease
. Mean sound level .
Site Type . of housing and green range t-value
of road side(dB) space side(dB) (dB)

Bundang  Mounding 71.95+5.41 60.04+7.27 11.91 17.15**
Sanbon Plate 77.93+5.18 69.14+2.74 8.79 11.40**

Slpoe 79.91+3.98 75.25+3.04 4.66 8.85%*
Pyongchon Mounding 79.12+3.13 68.90+3.93 10.22 18.17**
Ilsan Plate 73.52+6.22 62.62+9.72 10.90 7.50**

Slope 72.47+t4.14 70.38+£3.49 2.09 2.99**
Mokdong  Mounding 74.94+553 51.33+1.69 23.61 31.96*

* 1 p<0.01
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Figure 2. Planting structure of survey sites

(1. Pinus koraiensis, 2. P. strobus, 3. Picea abies, 4. Magnolia spp.(cultivar), 5. Metasequoia
glyptostroboides, 6. Prunus serrulata var. spontanea, 7. Malus spp.(cultivar), 8. Chaenomeles
speciosa, 9. Rhododendron spp.(cultivar), 10. Forsythia koreana, 11. Platanus occidentalis,
12. Cornus florida, 13. Ginkgo biloba, 14. Syringa vulgaria, 15. Robinia pseudoacacia, 16.
Zelkova serrata, V1. Weigela subsessilis, 18. Chionanthus retusus, 19. Acer buergerianum, 20.
Zizyphus spp.(cultivar), 21. Chamaecyparis pisifera, 22. Chamaecyparis obtusa, 23. Acer
palmatum, 24. Taxus cuspidata, 25. Callicarpa dichotoma, 26. Rosa spp.(cultivar), 27.
Ligustrum obtusifolium, 28. Albizia julibrissin, 29. Hibiscus spp.(cultivar), 30. Prunus
armeniaca, 31. Rhododendron spp.(cultivar))
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Figure 2. (Continued)

Table 4. Rate of conifer species of each part by the buffer green space type and screen rate by plants in
survey sites

Rate of conifer species(%)

Site Type Screen rate(%)
Road side Middle side Housing side

Bundang Mounding 41.1 42.7 0.1 73.6

Sanbon Plate 72.2 51.5 0.0 60.3

Slope 0.0 47.4 62.5 67.4

Pyongchon  Mounding 29.2 25.0 55.0 61.3

Ilsan Slope 55.6 - 75.0 41.9

Mokdong Mounding 36.0 44.2 46.4 92.2
HES 59 59 SHAtEFe) Held dHENE ¥ gd, £ Ardida) ¢33 FYY E5FE
4 5 d= Aol ZiE(1985)E FHule 283 (AHA &) 41.9~92.2%°1A=dl 5F& A3}
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Table 5. Index of plant crown volume by the buffer green space type in survey sites

Crown volume(m®)

Green space Index of plant

Site Type Tree and . . )
Shrub  Herbaceous  Total size{m®)  crown volume
sub-tree
Bundang Mounding | 251.0 59 32.8 289.7 522 0.44
Mounding [ 224.7 10.8 32.5 268.0 390 0.41
Mounding I 2241 6.0 40.0 270.1 498 0.34
Sanbon Plate 530.9 54.0 29.3 614.2 351 1.056
Slope 735.9 124 4 22.0 882.3 264 2.01
Pyongchon Mounding 226.5 22.4 28.3 277.2 339 0.49
Isan Plate | 226.6 109.5 98.0 4341 1.470 0.22
Plate | 246 .4 51.2 69.0 366.6 1,035 0.27
Slope 26.5 0.0 250 51.5 300 0.10
Mokdong Mounding 3.363.4 369.3 126.0 3.858.7 1.260 2.32
P AFHAAARD A=A geiE AP B A&shs Abeel A v A £ah7] wf ol epd
M) hFmAl el FFFA G HHE W g ofs) Adtet & 4 lAoh
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52 nad Age] AL FEFAE B s of GAWAY MAFe HuHAE Fg AHeoloh
A(FZEANLZA 199D E HAEREE A PzA el = 100mY w83 Ad5e 4~16
oA et ATE Bl & w) 2 A7 T, ol EFS 9~33F ol 1,000m"d @
Aol o] vl e AEAE AP BaM Wi 2 oopm o] #Ht RAl 4= 1,.380F olddh. ey
88| whdsla A @ten SR EA e 9o F AT AR & 1.000m*F 28 9 ot = A
&5 0HE + e AN ol ol Fe] I A } 39~ 1 30F2A1 10uel el 7fal4 2pol & b
o] obg & & 4 o] 1 HMe] aE T EM‘}iD} EE A RHAST el R He
Table S—E AT EA S e 574 THZ H‘iﬁ %34‘331491 A gy A5
L2AFE Jebd Aot} B &AATE I 1.000m*% T%%2 P 2.474m". 0}'7—5‘1 2
Ao Eﬂﬂ FuA oz wA9 /Y HAR] 1.605m™)¢x #5352 1,110m™lslev, & ¢
Jele B9 F gl 3E Aoz vehy TR = BEFE 103.3~713.3m", #EZ2
7] WEo H5al olg hr1ed 9 SEHE 17.2~179.6m*52A & 2ol & Bict. 58], 4t
Hrtg o e Aolgk & 5 . o] EA o' 57 & nEY otwEe] HIA AN ARG e #
LA e 52 7F 158 *JEHQI 0 A 3074 9] B2 oy yo] tf2 ZANAA] Huie AA A
Sge] ded AU 2E, By 5ol Fol A & Aol it
e 29 AS A8 A o »4*”3— 9.00, ol gzt #& g el vlme AU wlmeq B
ZHEE2 19.50, Holgk2 300022 A= 3 AFigriel AAgne fH 7 g dge
©5] 30.00& *‘ﬂlj rbse Ao Hasa o) de] Aelvt glel AdHo Musle Sl
PHEH A SUF, 1996). & AFULAAA b, 4 QP e dagsel Sgel 1000,
=R A S 0. 10 23224 W e 48 o3 O 2As AR ook 259 Wslel S 4
duol FAAel Adeliel @3t 2 AolE He 9 o fox 15d TR ¥ AFRN pue
g #Eel SAENe WASASAF A A Vsl glov] £50 4oz Samy
gt Bl &o] vhf ol BESf AU Ho| #57 o] Ho] yYrlatr @ajo] A 2Ad 7 Hl‘i—?
LS o F Uk olE e Ade dvA FESR PFetrle oA E 95& FetEnh by
g AU Es}t o) 2o e JAE HgHor T AFgstd Fol FAHGA NN @527t *gwol%
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Table 6. No. of individuals and plant coverage by the stratification of natural vegetation sites in the
metropolitan area, Korea

No. of individuals{ea/100m*)

Plant coverage(m*/100m?)

site Tree Sub-tree Total Tree Sub-tree Shrub  Total
Yongmunsan | 4 10 14 193.9 87.9 60.3 342.1
Yongmunsan | 7 16 23 157.0 271.6 112.1 540.7
Jungsusa | 11 13 24 146.0 59.5 143.4 348.9
Jungsusa | 7 31 38 759.9 311.1 624 11334
Jungsusa 10 17 27 2426 144.8 225.2 612.6
Samyuk Univ. | 6 25 31 112.3 116.2 13.6 2421
Samyuk Univ, | 6 18 24 1201 132.7 160.1 4129
Suraksan | 11 22 33 170.5 122.3 59.9 3527
Suraksan |l 8 9 17 2277 49.2 150.1 427
Daemosan | 15 18 33 280.3 91.3 81.3 4529
Daemosan | 16 14 30 266.9 64.0 170.3 501.2
Daemosan [l 12 26 38 176.2 146.4 54 .0 376.6
Ch ongaesan | 7 33 40 133.5 150.0 44 .6 328.1
Ch ongaesan 11 19 30 199.4 112.5 20.7 332.6
No. of individuals and 80 190 1.380 2474 1605 1.110 5.189
plant coverage(per 1,000m*)
Table 7. No. of individuals and plant coverage by the stratification of survey sites
Site Bundang Sanbon Pyongchon Ilsan Mokdong
No. of individuals of tree and sub-tree(ea/1.000m") 99.0 130.0 92.0 39.0 115.0
Plant coverage of tree and sub-tree(m%/1.000m?) 290.6 692.3 379.1 103.3 713.3
Plant coverage of shrub(m*/1.000m?) 17.2 123.9 25.5 46.9 179.6
Coverage rate of shrub(%) 1.72 124 2.5 4.69 18.0
Rz ann A9 44 715 E s 9 o3t 2F%Ale] =3 HAEE 50~80% 2 A
AMe HEHQl FHFx 2AHolok g <t atm x99 22 gle et uhebA,
g A AAddE FHFRY BEEHE 77 g Aok g Bsires gA 7)Ee &
shi glom FYFEE ol ek AQBPe A7k g0l Hme @A 2 wA 24| o) Fo]
dEol # & 2 7] esde] dig AR e 4 Aot B 4 gt aspg goz AL Af
FE FHoR olFo] H7] I ol 29 4 £ 23 9ESY HAA7ES 94T AT 247
Mpze AR g3l me 2 4hg 5 9l Hel AAl7E P askdct
cha A zbEch 2 AdE S 22 g owjlo] of
2ol44 gulzby #3549 S wols] fd 3. SEEX|Q HIA|Y
qe darch $5e Aed AA F7HIAF &
o)t} TEFAUAY 352 244A AT AAe)
galel $3A) ol s ol £ AAS 18] of melg Age $3] HH FAH . 23A 4
3, s e AA v RE gz 2] | AE Belw, =2 gepe} 3 4 glrh o) F
Mool Az R3olAA @eky] WEes e N £Ed AAPE, AAUEE $EsA 247
ok % el B gRe FEANYE Bl o ADYE wdzeke Ao) Mt e Aoz Ap
pot 7 A 2979 BT AT A 924 "o oA fEkA 24 AWe HANow v



Figure 3. Structure of buffer green space and
planting in Kanajawa green open
space, Japan
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Plate 1. Buffer green space of Kanajawa green
space in Japan
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Plate 2. Buffer green space of medical college of

Yokohama City Univ. in Yokohama,

Japan



Plate 3. Buffer green space of Irifuna Chuo
Estate housing complex in Funabashi,
Japan
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Plate 4. Vegetation structure of buffer green
space of Irifuna Chuo Estate in
Funabashi, Japan
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