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Planting Plan for Improvement of Buffer Green Space Function

. L4 - - - L . 1
in the Vicinity of Railroad in Seashore Reclaimed Land™
- A Case Study of Buffer Green Space, Ansan City -

Kyong-Jae Lee”’, Bong-Ho Han’, Hyun-Ae Park’, Jin-Woo Choi’
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ABSTRACT

This study analysed problems of railroadside buffer green space and suggested planting methods according
to space function and planting concept in seashore reclaimed land, Ansan city. Planting density of railroadside
buffer green zone of Ansan city was 0.04 ~0.17tree/m’, GVZ was 0.15~1.65m’/m’ which is represented of
deficiency of buffer function. In addition, soil hardness of mounded buffer green zone was 2.72 ~ 15kg/c’. It
was examined to have functions in terms of habitat for wildbirds and other organisms, sorrounding landuse,
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urban greens, seasonality, landscape for function improvement of buffer green space. Functions of buffer green

space were re-established as habitat for organism, buffer and landscape improvement, landscape and urban
park, buffer zone and habitat. It was suggested to select Pinus thunbergii as a dominated species of planting
method for buffer function and planting density in canopy and under-canopy layer was 0.4tree/m’, 0.5/m’ in

shrub layer. In terms of landscape improvement function, Zelkova serrata, Prunus sargentii and Prunus

armeniaca were selected as major species and it in canopy and under-canopy layer was 0.2tree/m’ and 0.5tree/m’

in shrub layer. In terms of habitat function Quercus acutissima, Prunus sargentii and Sorbus alnifolia were as

major species and it in canopy layer was 0.06tree/m’, 0. 1tree/m’ in under canopy layer, 0.8tree/m’ in shrub layer.

KEY WORDS : URBAN PARK FUNCTION, HABITAT FUNCTION, LANDSCAPE FUNCTION,

PLANTING DENSITY, WILD BIRD

M E

EASARA FRT USRS U BFE
710G 28 25243 et olo] F3h Fast
AP AR E ool Eate A S| $AS
of AFe SAE A UHEAFAL A BT WS
A35 2 ALE). FFEAE B4 U9 245 oY B0l
82 23hEAYL, 2% B399 WS FTHIA
AP A 7| AL ANE AR T AT BEsh W2y
2 Raly] glote] AASHE HAE wohul, BA7)5e
Zrioh 4RI AL ARAZIE) Bao] Urkn 3y
&2, 1990). 53] SAW 2AHE $35AE g7)3
)%, HP| RIS, 23N, HEld s
5 EABAANA 715 5 73 UTHBEY, 1999).

3oL BAY AL F2 B 37159 BAo|
8 AFA 98B 91 AQBAIEY £24R7 2
A7 0] 5 ol 2ot AR AFAAE
AN W BET TP A} FeR o] Yot 7|
ofo] YR UFHALNEE At 2 AR
22 ANSAHARY 5, 1992). £LAL7)5 A7
£ HE U Ae SR e et by vk,
Fosgnchs Ha5gol 43 gh Bt glow, 47
of o8 2874 2H Enrrks HeiHe Bt
a3, AHE AT JER 548 FolT, HETEE
ol HA)7|% o] ZFHojof Frki AL ATHAR,
1986; drghzyl 718l 1995; f-21E, 1999).

3ol 95k B9 7159 245 Aot $30Y
& AL AR 715 Eer okel, ofERS) of
FEzel A9 /150 R BT GIrkEFE, 2003)
Egh, Al SAT d=dol ot A, FoFga
AT, AT A IR BAAT PAT 2L EATY

ook ofn rr

7_]—
_?_]
b

T1SE FRAET Ylof F35H9) t 71 F1A7
AT Stk WG FQUBE T4 ERY AF%AS
oz 9 £xjolgute] BANT A5 B2
AR F25 Teste] $371ERA ofet EAEAR
A TR JBe $9E 4 URE AWE, %2715,
AR )s o2 Agste) RS AAISHIT ol A
WS 40 ol FAHEA AT FARHI 571370
et 771 53 glow), EARAE vk Azl B
3 ol 71208k B AT thHIel GhkA] A e
A mARle) 2] Fom, EASARAY B 7}
A7} & A|ojolch. Eak EAAY B F4l EAol oj7
o QIF) #E5A 71kl WIS T 9o, EAZUL.
24 Tt 7)%50) a7 Aol

B AT il AEAI QhbA] Am gEnAE
etz ANEgT AA7ITE B BUSIAL, o
Fet BN BAE A9 BEANY) 5T £
7%, AWM 5S ST A AE ghgn]
of BA7)5a AAAE W AA5E, AAUE, A4
2Eg AXste] SABAANAT Aue) Y G4 AR
ARAGE +Ystar Gt

o M 32 o

M

ZAHEN U Y

QML $ejutet Hzo) AYEAR A7)E YA R
YA sigt B =Aolch. 197010 o] F gto] Abeds
of LA olutx3) gron], FUTAIQl hekAlS} Arex|
Azt 22 AEARE OB 1% AAY AT 571
£ s EIGITHOHAEIA 215719193, 2002). FAT
A5 9 Aelshs ol ed 2o 4% BARAE G



693

Wongok-dong

. Sector 1 Sector 2

“Ansan Station

[N
e ey

dan Station

/

1
1
:
4

/ Choji-dong
I
]
]
]
]
I

S

FE"Type Flat Type

___Sector 3

Danwon-gu - Office

-

I
]
i
i
I
.

Flat Type + Maund Type

Sector 4 Sector 5 Sector- & Sector 7 Sector 8

—-——

Ansan City Hall

g

_Gojan Stalion

T

Jungang Station

sy

p—————-‘—‘—-—————————-—-——-————————-———-—-—-——-—‘

PP ... S,

i

|

| :

| I
Mound Type Mound Type Mound Type Mourd Type

Mound- Type

Hwajeong Stream

Figure 1. Location Map of the study site

Sk AR sk, B4 GHEAT 28 A TS &
HEEEREREE LTI S 0L P e
2 & e w29 Faiel Frhsielth

M| HEW S5l SAATS FAsks B
A 7)) 715o0] Wakstgich QM AmA] ALY 18
oM TUA S WUSHIA 2} Aoz QXS AHs)
T, BYAGI FANG gef) TANAEA) D BB A
Astol YA NS FUES SHATHALL, 1977). Hit
AEA] 28] 214 AR Al AL 1A o] 4 9] Atk )
A o) 1% olEe] FAx G0 A WP uj}
HEwel 2208 g YT wart diEle] 287
T HoRN 9EEA7t AXFHERSAUTAL,
1998). e} WAjo] Hiew A BAFe dge
2 AT dhER Tl AR o137 24 F7xode
2 Aol whelARSARUEAL 2003), °FE w7 9]
S ENTAAA S 2l A9 Aol A Al 71
She EAIRKS] B0 Jo] f7Ea k.

Figure 12 QthiA) Q=2 ATohaA = Qhik
A oHbe b el Qb 24 95579] oo}
E2 23 uet g70jo 2 TRtk ATuA %
AW AL At ~ A Tgrog |
FoL QR AbA P ~ A4 UalA 2ol WA 48,7661,
Zol 1.3kn, 27902 AIAbA el ~ gkl aA Lol n ¢
& 80,4370, Zdo] 0.8k, 3PS Frkoi A Y]~ uiE
Ftolm WAL 79418m, Lol 0.6knolc. nlegH 95

=TT

SR WER QMY TR 479 WEA~ 8
Aolm] W 40.879n7, Zo] 0.5kno| 1, STHL 844
4~ A 3oln} WA15,555m, Qo] 0.4kn, 679 &F
A~sopabA T 9 33,967, Zo] 0.4kn, TS L HoF
AR~ gkl atA e was0222m, Aol 0.5kn, 85012
FoolarA e ~ s W 10,663, Zo] 0.4kno]
e

N
re

=X

1z

s

det

2

AFmA] APEFE 11,000 AP E vl o R
TSR] =2 e A er BX|ol it g AL
ol o8] E5-2 st} mHE 25 AR 9
AR Fz= FP-HE(Quardrats method)it o)E 3-8t
Belt transectl] © 2 ZAMLE ATt HAE SE=H|
Sector 1, 20)|= 20mx2.5~40m RAE 67)&(Figure 2),
WA W k2 d 54| Sector 30 AL SIS
A5kl t(Figure 3). Sector 30z BA|H 552 1
0~20mx40~94m2] 4712 ZAFLS} vl d ltex]o]
20mx94m 17§9] FAME A BAE AF54]
Sector 4~82- 20mx87 ~95m ZANT- 87fAE A ske] %
ALt cHFigrue 4).

AL A AR RS Qe i
E3RESoE FEste] F9, 44, 45 AR
o, G E AEEE Ry 2R SR

L= f){ O]'J—-ﬂ-



694 o1 BA - §EE - wef - HAS S48 22(6) 2008

= 3 HUTRES Agslel 728 BHe AMEE
F/mye AR Aol Qs $2L mE Sk
53pEFo Tk 1 289 43, FUAT, 74
£ A X8 A A4(GVZ: Grimvolumenzahl)&
w2)e] FRFL uTa| o7 HFH A2 AE)
9% A0 1Y R HALHm/M 2 KA
HAE AS(HET 5, 1996)3H4eh A7tz &
FHE W2 LE o] gt} EFo|A FEAA | AHA
ol G F= vz Zlo] 100~150cnE =33}
ES ddes A4 EYEEE EYHEA(Sol
Hardness Tester)= T 292 EYgAE(ky/an)E &4
slod 103] Bgke APt EYRALS 5305 F &
A1 5-(2000)9] o w2t pH, 718, 2|2/
oletF 5 BAsgh

3. AS=X Mrrls

o

E

A3ir|o] AN BAS 93 oPYET ZEE
32 A= 2005 197}1A] line transect BH(Colin ef al.,
1997)0] ofste] ZAH2E Hol7ls] 2% CHIZRE &
oF 2 AeHE, o] WS o] 83t WASIL S34 ],
e B 5oz Aust. 39, A 2 A5
11,000 2| 3k2| o] TR HE EH3lsto], 2oldE
FE SPTE E45H

¥ ER7IES ALEYA(2000)2] EX0lERF 71EH
ZAAGHAES] A A, AP, AEE S85t] FEYAY,
AA G, FAN AT Y, 2H=A, A2 FEEH
ZUNA7V s BAL ofgThe Az 87o] 84 HE A
Ao, AReFe] Aud B4 &, g, 4o A=
©F 4 FEAS HESL FAd7sE EAsi 2
Afofrs =4 W AgAFHY A=y S455XE i
o2 31 Yeug, 4F=A 9 F 75 457 B
otlgt EA=R2A 715 BEANE, EATY TS,
U7 5o ARste 45549 S e EF
sh3lth

A3=A 0] AR 7158 HAET HALE 7|52 et
Al AZzd o] AXE AA71ET A SdFHA A8
7hedt Add AEd AFANE g8t = 3§
A AT} EAE AARE de s ARREE 7=t ¢
AFAA SAE A2 FHHCPED, 2002), 2FAIEA|
FURFZATEE, 2000) 7S FRsH] AXSHA.

[
o

Y o

1. AS=X] AX

o
Olok

1) Azxf=
O A%

EAIZY)E B4 QI3 952 F99) EXolgn BAY HFEAA 1~279L2 FuHF, T, FFUHE
Sector 1 Legend
1. Pinus thunberall 6. Walk way 11. Wetland plants
2. Plnus densifiora 7. Juriperus chinensis 12. Dryland plants
3. Quercus acutissima 8. 7Thu/a occloentals 13. Other plants
4. Acer palmatum 9. Quercus palustris 14. Farming area
5. Ginkgo bifoba 10. Platanus occideftans 15. Bare land

Sector 2

Figure 2. Map of planting species and landuse in flat type of railroadside buffer green space, Ansan city
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Table 1. G.V.Z. and planting density according to types of buffer green space, Ansan city
Planting Density GVZ
. . tree/100m) (m*/m*) Area
T Sect 5 (
ype ector ominated Species Canopy  Shrub  Canopy  Shrub (m
Total
Layer Layer Layer Layer
Pinus thunbergii, Platanus occidentalis, 280
Sector 1 Zelkova serrata, Juniperus chinensis 3 7 1.65 0.1 176 ~600
Flat type Chamaecyparis pisifera, Ginkgo biloba, 50
Sector 2 Metasequoia glyptostroboides, 15 3 1.45 0.04 1.49
: . ~400
Quercus palustris, Pinus strabus ]
Quercus palustris, Magmolia denudata,
Flat type & . Acer buergerianum, Zelkova serrata, " 100~
Mound type Sector 3 Betula paltyphylla var. japonica, 17 0.20 0.69 0.00 0.69 1,880
Pinus thunbergii )
Sector 4 Acer buergerianum, Pinus thunbergii 6 1 0.17 0.0t 0.17 J’Igégo
Sector 5 Pinus thunbergii 4 - 0.15 - 0.15 1,800
Sector 6 Acer buergerian.um, Pinus thunbergii, 6 ) 0.16 ) 0.16 1,760
Prunus yedoensis ~ 1,960
Mound type , . :
Sector 7 Pinus thunbergii, Quercus palustris 5 1 0.16 0.01 0.17 1,780
Quercus acutissima, Ginkgo biloba ' ’ ) ~1,940
Sector 8 Pinus thun%;grgii, Quer.cus aqstissima 9 ) 035 ) 035 1,740
Ulmus davidiana var. japonica
AAAAA Average i 0.20 - 0.20 -
Korean Natural Vegetation group 7 20 4.31 0.12 4.43 -

* Kim(1999) Development of the Community Planting Models for the Urban Green Space in the Metropolitan Area, the

Middle Temperate Zones, Korea
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Figure 4. Map of planting species and landuse in mound type of railroadside buffer green space, Ansan city
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Figure 6. Plane figure and section in mound type of railroadside buffer green space, Ansan city
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Table 2. Soil analysis according to types of buffer green space, Ansan city

Exchangeable Cation

Section Depth pH NaCl EC OM. Avail-P P,Os Soil
Type (em) 1:5) (%) (@Sm) (%) (%) (mgke) (m.c/100g) Character
' &t Mg”" K Na
Flat & 0~42cm 698 006 018 014 002 000 696 130 043 0.18 sandy loam
Site 1 42~82cm 695 004 013 020 002 000 666 137 054 0.10 loam
Mound below 82em 759 004 013 007 001 000 602 126 046 0.1 sandy loam
0~70cm 574 001 002 000 001 291 706 323 036 0.12 sandy loam
Site 2 70~100cm 594 001 003 014 001 843 610 156 035 0.16 sandy loam
Mound more than 100cm 6.14 0.01 0.01 0.20 000 2065 1203 423 0.55 0.09 sandy loam
0~17cm 605 003 001 003 001 350 505 256 030 0.05 sandy loam
Site 3 17~64cm 625 005 005 005 001 292 652 137 025 035 sandy loam
more than 64cm 672 0.13 045 009 001 1055 7.14 287 035 251 clay
Optinal value of soil 6.0~ less thanless than 3.0~ 02~ 200~ 1.0~ 08~ 02~ 01~  loam~
for growth of trees’ 70 0.05 03 5.0 04 300 20 15 04 03 clayloam

* The Korea Housing Corporation(2000) Study on case of planting foundation construction in coastal reclaimed land
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Table 3. Status of wildbird habitat according to types of buffer green space, Ansan city

Species/Individuals
Foraging Guild Species Name Flat type &
Eine P 115 late Mound h%ougd ete.
yp Type yp
Bird of Prey  Accipiter nisus, Buteo buteo, Falco tinnunculus - - - 3/6
Streptopelia orientalis, Hypsipetes amaurotis, Aegithalos caudatus, Parus
Canopy Layer  palustris, Parus ater, Parus varius, Parus major, 5/66 - 3/22 9/731
Coccothraustes coccothraustes, Garrulus glandarius, Corvus corone
Ii (})/l:r Picus canus, Dendrocopos majorvv, Dendrocopos kizuki, - - - 3/49
Phasianus colchicus, Anthus rubescen, Lanius bucephalus, Phoenicurus
Shrub Layer  auroreus, Turdus naumann, Turdus naumanni naumann, Paradoxornis 4/53 2/19 2/31 9/1,369
webbiana, Emberiza rustica, Emberiza elegans
Ardea cinerea, Anas platyrhynchos, Anas poecilorhyncha, .
Water Layer Anas crecca, Fulica atr, Motacilla lugen, Troglodytes troglodytes 1/6 12 7114
House Layer  Passer montanus, Pica pica, Columba rupestris 2/18 1/18 2/52  3/1,201
Total - 12/143 4/39 7/105  34/3,470
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Table 4. Area and ratio according to surrounding landuse of types of buffer green space, Ansan city

Flat Type &

Flat Type Mound Type

Surround Mound Type
Area(™) Ratio(%) Area( ™) Ratio(%) Area( ™) Ratio(%)
Residential area 512,451 21.70 46,201 11.56 50,510 2.70
Commercial area « 126578 536 - - 415,479 2217
Residential and commercial-mixed area - . o . ' 91,921 4.90
‘Manufacturing area - 15,818 0.67 - - - -
Public purpose area 197,278 8.35 90,968 22.76 (126316 6.74
Transportation facility arca B 424238 17.96 - - 584352 3LI8
Urban supportwfacility e e TR ,,,Ni.lw7,503 2030 03892 el
Other urban arcas 30,450 1.29 - - - -
Forest ‘ 837,820 3547 120,514 30.15 54,986 2.93
arming land - 76,840 325 24,504 6.14 34688 185
‘éonstructed green zone - 140;469 5.95 . - “‘317,069 16.92
Total 2,361,940 100.00 399,690 100.00 1,874,209 100.00
Al 2AAE AR 2R AT AL o & ez yA Bk lglom, AddrAldde &5
e EAFYUY 715E shrlole e Algolr =29 BE mrio] Axsiylon, 4R e 42
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Figure 8. Map of surrounding landuse according to types of buffer green space, Ansan city
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Table 5. Analysis of seasonality of planted species in landscape improvement area according to types of buffer green

space, Ansan city

Analysis of Seasonality

Type Planting Species

Flower

Autumnal Tint Fruit Fresh Leaf Evergreen

Pinus thunbergii

: - - O

Juniperus chinensis

O

Sector 1 Acer palmatum

Ginkgo biloba

elo

Flat
Platanus occidentalis

Acer palmatum

0000

O 1

Sector 2 Juniperus chinensis

O 1

Dryland plants

Flat &

Mound Sector 3

Acer palmatum

Zelkova serrata

Sector 4  Sophora japonica

¢ O] O

Platanus occidentalis

000l O

Metasequoia glyptostroboides

Sector 6
Zelkova serrata

OO

Mound :
Quercus palustris

Sector 7
Zelkova serrata

OO0

Metasequoia glyptostroboides

OO

Sector 8 Sophora japonica

Ulmus davidiana var. japonica

OI
OO
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Table 6. Space function establishment according to surrounding landuse of types of buffer green space, Ansan city

Type Division Surrounding Landuse Re-establishment of Space Function

‘Residential area
‘Commercial area

‘Buffer zone

Sector 1 Com ol
: mercial area
. . ‘Landscape and urban park
Flat » ‘Transportation facility area P P
~Re51dent1al.area - ‘Landscape and Urban park
Sector 2 ‘Transportation facility area ‘
-Constructed green zone -‘Buffer zone and habitat
-Public purpose area
Flat -Urban support facility area ‘Buffer zone and habitat
& Sector 3 -Forest
Mound ‘Other urban area Buffer zone
‘Residential area
Sector 4 Other urban area -Buffer zone and urban park
or ;
-Constructed green zone ‘Buffer zone and habitat
‘Com.m ercial area -Landscape and urban park
Sector 6 ‘Public purpose area
‘Residential area ‘Buffer zone and habitat
Mound » Publi
‘TUDIIC purposc area -Landscape and urban park
Sector 7 ‘Other urban area P p
~‘Residential area ‘Buffer zone and habitat
Sector 8 -Commercial area ‘Landscape and urban park
-‘Transportation facility area ‘Buffer zone and habitat
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Table 7. Planting size and planting density of major trees according to types of buffer green space, Ansan city

Classification Standard of Planting Planting .
Planfing [ Dominated Species DBH. Height Widih of Density SPecies & S dard of
Type 4 (cm) (m) Crown(m) (iree/™)
Canopy Pinus thunbergii
. . .. % N _ gii
Buffer Unlcle;r:;tory Pinus thunbergii 8~10 3~4 1.0~1.2 0.4 community(Deokjuk
Shrub layer  Rhododendron mucronulatum - 04~0.6 0.4~0.6 0.5 island Seopori )
Canopy
-Understory Prunus serrulata 15~18 4~6 1.5~2.5 02
Landscape layer
Shrub layer Rhododendron spp. - 04~06 0.4~0.6 0.5 AIOW Of,
Canopy layer Zelkova serrata 15~18  4~45 1.5v2.5 0.2 nsan city
Shad
ace Un?:;:‘;ory Chionanthus retus 10~15  3~3.5 1.2~1.5 0.2
Canopy layer Quercus acutissima 15~18 4~5 1.5~2.0 0.06
Sorbus alnifolia var. Quercus acutissima
Understory
Ecology layer macrophyllq, 10~15 3~4 1.2~1.5 0.1 community(Bundang
Styrax japonica New 4 *)
; ew town
Shrub layer Rosa multiflora, - 04-06 04~06 0.8

Lespedeza cyrtobotrya

"Han(2000) Ecological Assessment and Planting Models of Green Linkage for Eco-city Realization
“Jang(2002) A Study on the Reforestation of Coastal Forest by Means of the Plant Community Structure Analysis in the
Seaside, Incheon

Buffer and Habitat Function

Figure 10. Planting model according to flat type(sector 2) of buffer green space, Ansan city
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Figure 11. Planting model according to flat type and mound type(sector 3) of buffer green space, Ansan city
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