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Abstract  Biotope, which represents the characteristic habitats of living organisms, need to be identified as
essential for the efficient creation and sustainable management of urban ecosystems. This study was carried
out to provide the basic information for ecological urban planning by analyzing types and attributes of the
biotop established throughout the whole area of the Pohang city, a representative industrial city in Korea.
The biotop established in Pohang city is composed of 12 types including forests (coniferous, deciduous, and
mixed forests), agricultural fields (rice paddy and upland field), green facilities, river, reservoir, bare ground,
residential area, public facilities, commercial area, industrial area, roads, and schools. As a result of analyzing
the properties according to biotop types, industrial, commercial and residential areas, which represent urban
areas, was dominated by introduced vegetation. Moreover the introduced vegetation is usually composed of
exotic plants or modified forms for landscape architecture and horticulture rather than native plants, which
reflects ecological property of both region and site. As the distance from the urban center increases, the
agricultural field showed a form of typical farmland, whereas the closer it is, the more form of greenhouse
farming. Natural green spaces were divided into riparian vegetation established along the stream and forest
vegetation. Forest vegetation is consisted of secondary forests (seven communities) and plantations (three
communities). The urban landscape of Pohang city is dominated by the industrial area. Among them, the steel
industry, which occurs large amounts of heat pollution and carbon dioxide, occupies a large proportion. On
the other hand, green space is very insufficient in quantity and inferior in quality. This study proposed several
restoration plans and further, a green network, which ties the existing green spaces and the green space to be
restored as a strategy to improve the environmental quality in this area.
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A3} 2312 0|2 X473 TA], & AEEA] (ecopolis)
= ZAAEHATE AA A A TEE = "MZ—’I =3
A, Y 4 XWL?‘@% 23 =S o ©8E
4= Qlt}. 0|9} Zo] AdAn} FASH= EEHE*PP fia=ted
HAH @A ZAIAH O Lo *é% oheket FE 9 vl
& (biotope)®] E4& 93|12, 2R 9 A4 FS AT A
B3 Hd7leS &9, Hli—‘“—a YEHIE FAHoF
ek (Lee et al., 1999, 2008).

H 252 Bios (BE E= AELH)Y topos (A E=
F7h 2 B gAojolth BE AEL 159 A2
e 20S 24E 53 Skl AAsta 9lom ot
SAA AAFE HeFol=a 3t &, 704 A
£ e 54 AESAY AAAE Bl Foleal sk,
2 veEe TRT BASYS AT 2R g8 B
A4 LEE 4 o (Sukopp and Weiler, 1988; Leser,

1991).
a1 MEE &A=l *‘]MQ T e A d9Ett
= A4S Y QL
i FYFe =R Ao 4= o} (Sukopp and Weiler,
1988). A& ou]oi] A H|eFE A= 7P HHL

2EE A= IUEER A o]|27]|717] thefFet A A
E4S Ad A2 EATT. e5d =AV WE S22
DS}, AdStEEA =4 v eF T, S4, AEO
7HE3tE o] gt ol2jt TA| vl 2F 59| 7H&E3te A
B 2t 23899 AT Edug SH A ZAEH
AE A4 ART X o E4FY Az TEol7t
3 Ak (Lee et al., 2008; Cho et al., 2009).

H| 2 5of thgt TS ZAIR oA AR 192
7 ArolY] EXFoE WA A EAT AT AR
A2 QF=H7] AZE 19709 o] MEA 4= 9]
o =Al37HY] 2R3 7]“/’:§]’ 2 Hgst2 Qs =A] H]
259 &4, uy, 2d@A] FEA] AlFSHEA =
AAEA Y] EES 7HSE gttt o]t WS} Lo A
H @ 5o gt ¥ ZAEHA Y E4FS JEs=
ol §lo] A9 JF, & 1) BA W F-AE0] A"

fir
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I‘EI

Ue T AT, & AT oA F HdEs BA,
e, A A Y —’F— Ue FHARAY 9T, 2) 7%
HA Frez A9 A&ty dAA A, AAA 7% &
A 2F, FhE T 98 5).3) EY R oEEA ¥
To2A8 98, 4) d7]1ed 2 2537 98, 5) &4
HIE BET & e SAANEFTTLEAY 9T Fof
Z3 o] gzo|z| @Itk (Werner, 1999; Jarvis and Young,
2005).

A A e T AFolAs =AY A

A =
A= - Hots -

EWETRIEIE

AAZRO R RASF 7|ZATLE vlg o2 T A
e A Ed@HE3EAS S AfAA AA8H
Ao A%) 9 A&7 Wl o] AdoA Y &&
o] Aoz AHAEI It} (Austad and Hauge, 1989;
Haber, 1990a, b; Austad et al., 1991; Fuller and Warren,
1993; Warren and Fuller, 1993; Hawkins and Selman, 2002;
Lofvenhaft ef al., 2002; Milan et al., 2010; Artman et al.,
2017; Arnold et al., 2018). &, Hej 2 AAAI YEcheF
dol FAE =AHAE A do wgS F
I AAHeZ 2A-REAS] AEA AAYY AET
FdS FFEs] YT A7 FEstA APyHT o
(Brunner er al., 1979; Sukopp et al., 1980; Newmark, 1986;
Vizyova, 1986; Miyawaki et al., 1987; Tilghman, 1987,
Sukopp and Weiler, 1988; Adams and Dove, 1989; Collins
and Thomas, 1989; Girardet, 1992; Numata, 1992; Brown,
1993; Edwards et al., 1993; Gunn, 1995; Nakagoshi and
Naito, 1995; Nilon et al., 2017). 5= £93F A2 @A 9]

5 AL olF olrt ATHAL ol FY A
Rup ARG o Q3 Aue o) BARES B
of o]2|gt AtYS Aol & 7] itk Aoltth

SR E 19909 o] % Fuste =A] A o] 2
= =95t AHF 7es 5T Tl HAg A
E FES 52 T A77F APEHIL YUATH(Choi er
al., 1993; Lee et al., 1993; KICT, 1995, 1997; Kim et al.,
1996; Ministry of Environment of Korea, 2018), 3387|&
3 08 27 F49 AQoRA e AL AME
g A9 7193FA] &3l Qlth(Lee et al., 2011; An et al.,
2014; Lee, 2016).

A ZAIE o] Fojl7] Ysiae Bep AFHojx
AAQ AMel d &+ e 7|2A=7E Basit. aF
o ARE AU B AAHE =A BleE
= (urban biotop map, UBM)I} 1 A EA|AH] (biotop
information system, BIS)& & 4 Uth H|LF 7| 2A=2 9]

2o =AARe BA U B2 A5 oo, 334
C2E 8Ol E, FUIAE 4 JERT o] HES £
N&7Pes v BARN AREA 24 95 A
7|27} Sk, &, AWA 07 AYEAS o] 2oj 7] $Iat
NzARE nhEs] s SHFoR g EAl9
AU B4 BEl veEe] $95 AT 2 43
of gt AeA &4 shoto] WAHOZ ATHTH(Lee er
al., 1999, 2008; Artmann et al., 2017; Nilon et al., 2017).

olof & AFoA= 2FA AHS ez a3 4
et v e F 3 O £4S A @A 9 dH &
AdE ¥ela, 233 372 SEASE A A=A 9

A 715&
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202 4] ST BB AN FAlo A5
A2 GIS At mlhe] EAALS HA] 93t

712428 Agse ¥ B4e £1 9.

Google GAF, Naver A= H AHIA A3
AA &l ZYgS AA FAst
]E—‘;— 1:25000 AP EE 7120z ZAJs}
At} A =3kt v Q&S] A TV 625m’ (25 mx25
mZ 3tgch =3 AP GIS ZEIH (ArcGIS 10.0)
< o]-§sto] =35t sitt.

AdHes AU voF £4 AL QW2 P
Me Agsto] 2T 2 2AE A4o] vy 21
@ Zoz Mgl AEAIRA A4S Yt e
t} (Braun-Blanquet, 1964). gt Q19|13 v QF9] H9=
FE=ZE AHH H A3f Aol Atejekd AAE A9
ZE3A Fetar ok wEbA o] £42Ae AEdE
ZAPtE Aoz diAlst it

3. HI2E 72| £4 H|

]

v 0% &4 vwE AEY (DCA, Hill, 1979)& 243}
of +=stgict. 1 Hln— A 7 v eF 3] Eiet
A B4 R ZAS] =8tgict. 45%01] =A% A
Aol e ZF Foll 24 Al 17 283 B4 A 0¥ ¥
oj5ko] =33ttt

St 189 A&

Ha vleEY Bee 74 HQF 44 84
of FxA 2AS] 1 %
IS H835t7] fdste] Z
AFe Ag HYe F3 %kzi Aget & 379 4
A& ot ZF Fo FaA2 AUt AEsH= 10% ©]
e 2E REE 7 F& e sttt vl eE
&4 ¥ FOFEL TFHE 2ATA vttt

RY 7= 247

1. HI2E 73

ZFA o) HEE vl 2F 8 A=} 5t Fig. 19 U
Bl 23 o AHE HleEsS AH R EE, 24
T 932 23, AAA (= ), A=A (2F 5
227, st A=A, YA, FARA Y, FFAAE, FUEA
o, 3PN, =2 9 w9 127) fFFe= FEHUT
(Fig. 1).

2. HI2E |89 ZZI2x
ZZA NN BEL29 22 AAREZREH LARE

el st ohd, FUA AT FARXNGE FHLR T =
*lfi}xl‘fl U A=A, a3 4Ye eAe BEst
 B¥elth FAE =AY SYs A= vt 2
2 gt o223, YHS & HFeRE 523 Qi
(Fig. 1).
FTAA L A9 Ao A ste] 5l A
Wgow 71 gies QY vk FAAGL 23A 9
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Fig. 1. A map showing the spatial distribution of biotop types es-
tablished in the Pohang city.
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A& Apolatelof HA|sf k. UAl diFE dAIFA A
S 2A EASA| Golut FA] FHlo AAS ek (Fig. 1).

AL ZAIQFO A EAE oA FEHE EEsh,
SRAE AHY =ASE A Abolo| REsh= FFolth
(Fig. 1).
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BE2LY (semi-nature) 2.2 7HEEE THd= 094 8
27F BEsHA EYEL, EYEE AALL A= A
o B EAE BEFsHA] Zoto] 1 75 2A 7|IHE
Tl &It (Fig. 3, Appendix 1). =A|E0] G2 &
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t}(An et al., 2015). E3], =& SX A 20| w9}
, FAFE B RoAAE HAE
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o}7} Evoh- Ae BS 59 7IF2A7 s W3Rt
(Lee et al., 1999; Kim et al., 2000). 18U} A SR 2
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Aana 3 oo PAL e AL A S FA
o2 JYY SA7F At o)l 7 o
£ 2 $E2 gad 2l FARA AAH 25 2
T Jth(An et al.,2017; Jung et al.,2018). EF X FoJ A=
Zol|A ot FAZE HHEN YA, AL A F
= WA Zotal O Ao thiEt ojd 2AMETE g7
SF A AREA I Qo whEka Al Zpdofl A Ho} AbAgE
ZAZE @7 E Y 58] ZFA| QoA Satt AHE o
o] 7= F4T WA FHY SHARE I 9
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313 Ik ol elg REAFL o] Ao A4l JJrE
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sk AL Wy 9 898 87, 9714 vz, 5
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Fig. 2. The number of plant species including exotic species ap-
peared in each biotope type established in the Pohang city.
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Fig. 3. Ordination of all landscape elements and plant communities
established around Pohang city based on flora data. Species
names on the plane formed by axes I and III indicate spe-
cies, which dominate arrangement of stands on both axes.
Importance value of Actinidia arguta, Ainsliaea acerifolia,
and Acer pseudosieboldianum increased as move toward
forest, whereas that of Cyperus difformis, Salsora komar-
ivii, and Poa sphondylodes increased as move to lowland
where agricultural field, river, and reservoir are located. On
the other hand, importance of Sedum oryzifolium, Elymus
mollis, and Artemisia scoparia increased as approach to
coastal beach and that of Lycoris squamigera, Euphobia
marginata, and Acer saccharum tended to increase in the
urban area.
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Fig. 4. Ordination of stands established on mountainous area
around Pohang city. Species names on the plane formed by
axes II and III indicate species, which dominate arrange-
ment of stands on both axes. Importance value of Oplis-
menus undulatifolius, Lindera erythrocarpa, and Quer-
cus mongolica increased as move toward upland where
Mongolian oak community is established, whereas that of
Robinia pseudoacacia, Q. aliena, and Q. acutissima in-
creased as move to lowland. On the other hand, importance
of Commelina communis, Koelreuteria paniculata, and Q.
dentata increased in the forests on the sea cliff and that of
Spodiopogon sibiricus, Pinus densiflora, and P. thunbergii
tended to increase in the inland forests.

(53.3%), BEAE 25 (47.2%), St 60%F (45.1%), A
A7) 33%(37.1%), 3+ 13%(35.1%), TAAYG 19%
(34.5%), AL9AYG 11£(31.4%), BZA 145 (25.9%) Y
A 23F(93%) 22 YEhY 1 &A= QHE SdHE
o] =t (Fig. 2).
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Fig. 5. Ordination of plant communities established on sea shore, riparian zone, and agricultural fields around Pohang city. Species names
on the plane formed by axes I and III indicate species, which dominate arrangement of stands on both axes. Importance value of Ca-
lystegia soldanella, Chenopodium album var. centrorubrum, and Salsora komarovii increased as move toward coastal beach, where-
as that of Erigeron annuus, Equisetum arvense, and Tagetes minuta increased as move to agricultural fields. On the other hand, im-
portance value of Setaria viridis, Phragmites japonica, and Artemisia princeps increased as move toward river or rice field, whereas
that of Humulus japonicus, Bidens frondisa, and Aster pillosus increased as move to upper field.
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Table 1. Major plant communities and plant species to be introduced to create the ecological corridor

Community

Tree and Subtree

Shrub

Herb

Quercus serrata
community

Quercus serrata
Carpinus cordata

Prunus sargentii

Cornus walteri

Acer pseudosieboldianum
Fraxinus sieboldiana
Carpinus cordata etc.

Callicarpa japonica
Ligustrum obtusifolium
Euonymus alatus f.
ciliatodentatus

Lindera obtusiloba

Rhus trichocarpa
Viburnum erosum
Zanthoxylum schinifolium
Euonymus oxyphyllus
Stephanandra incisa etc.

Carex siderosticta

Pyrola japonica

Isodon inflexus

Arundinella hirta

Osmunda japonica

Astilbe rubra

Thalictrum filamentosum var.
tenerum

Hepatica asiatica etc.

Quercus aliena
community

Quercus aliena

Celtis sinensis
Euonymus oxyphyllus
Lindera erythrocarpa
Styrax obassia etc.

Lespedeza maximowiczii
Lindera obtusiloba
Rhododendron mucronulatum
Rhododendron schlippenbachii
Symplocos chinensis f.

pilosa etc.

Ainsliaea acerifolia
Artemisia keiskeana
Aster scaber
Atractylodes ovata
Carex lanceolata
Disporum smilacinum
Ixeridium dentatum
Potentilla freyniana
Smilax nipponica
Spodiopogon cotulifer
Syneilesis palmata etc.

Alnus japonica
community

Alnus japonica

Salix koreensis

Acer tataricum subsp.
ginnala etc.

Ligustrum obtusifolium
Salix koriyanagi

Rosa multiflora
Viburnum erosum etc.

Microstegium vimineum var.
imberbe

Persicaria thunbergii

Juncus effuusus var. decipiens
Carex dickinsii etc.

Persicaria thunbergii
Lycopus lucidus
Oenanthe javanica
Phalaris arundinacea

Salix k . Salix koreensis Morus alba Ph » .
UX ROTCCnsts Salix subfragilis Acer tataricum subsp. ginnala ragmites CommumnLs
community Salix subfragilis etc ete Persicaria sagittata
8 ’ ’ Miscanthus sacchariflorus
Bromus japonicus
Glycine soja
Carex neurocarpa etc.
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2 AL 2A3 = 75k BE838th(An et al., 2016a, b).
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al., 2005; An et al., 2014). 183 Zﬂ%“JQJ AL ol
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1 719&t}H(An er al., 2016a,b). o]o] £ A-Fol|l A= Al
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Appendix 1. 1: Forest, 2: Residential area, 3: School, 4: Green facilities, 5: Public facilities, 6: Industrial area, 7: Agricultural field, 8: Com-
mercial area, 9: River and reservoir, 10: Coastal beach. 1 and O within table indicate presence and absence of each species.

1 3 4 5 6 7 8
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Artemisia indica

Setaria viridis

Commelina communis
Digitaria ciliaris

Juniperus chinensis
Taraxacum officinale

Celtis sinensis

Eleusine indica

Ligustrum japonicum

Pinus thunbergii

Prunus serrulata f. spontanea
Rhododendron yedoense f. poukhanense
Zelkova serrata

Acer palmatum

Bidens frondosa

Buxus sinica var. koreana
Elymus tsukushiensis var. transiens
Erigeron annuus

Ixeridium dentatum
Juniperus virginiana

Liriope muscari
Parthenocissus tricuspidata
Pinus densiflora

Solanum nigrum
Symphyotrichum pilosum
Achyranthes bidentata var. japonica
Bidens bipinnata

Calystegia pubescens

Cedrus deodara
Chenopodium album var. centrorubrum
Chrysanthemum morifolium
Conyza canadensis

Cornus officinalis
Crepidiastrum sonchifolium
Equisetum arvense
Euonymus japonicus

Ginkgo biloba

Hibiscus syriacus

Humulus scandens

Justicia procumbens
Lagerstroemia indica
Ligustrum obtusifolium
Metaplexis japonica
Metasequoia glyptostroboides
Morus alba

Oxalis corniculata

Paederia foetida

Persicaria longiseta
Phragmites australis
Pyracantha angustifolia
Taxus cuspidata

Ulmus parvifolia

Abelia mosanensis

O~ O = m OO = e e O e 2 Ok Ok kOO = m ke m OO R o O e e O N
0 0000000000~ 000—~ 000~ 00000~ ORr 00000, R0~ 000000—,O—~O —=O = —
—_ O = O = O = OO O O = OO e O OO ek OO e e O b e O e e e s e e e e e e e e e e
OO0~ 00—~ 00O =0~ 000~ 000~00~R0000rR,r —~——~ 000000 ——~0—~000000—mO mO m m — —
0O 0O 00O~ 000000~ 00000000000~ 0000000~R00000000CO0OR, O = = O — — — = —

—_m e m O, OO0 = OO0 O =m0 00—, O, O, 00—~ 00, OOk O O OO O
[ RSO o R S o S S S o T S o B s Bl e B S e I e B e S e BN SN SS o TN s SN G GRS W o W o SN GG GRS S G S o T T SO SRR o T S S T T T == T S e e

oC o0 o0~ O~~~ R, ,mO0OF~,—~ 00RO~ 000~~~ 0O R, ~ OO0 R FRErFEO R PP PR OFRO R PR R FRERRO RO RO~ — —
e e e e e e e e e e O O m e O e e e e e e e e e e e e e e e e e e e e e O e e e e e e e e e e e e e e
—_— O O~ OO0 O =~ —m OO, = ke e e m O OO OO =i O O s ek O

Acer buergerianum




Appendix 1. Continued.

259

—

[\S)

W

—_
S

Albizia julibrissin
Bromus japonicus
Calystegia soldanella
Chaenomeles sinensis
Cirsium japonicum var. maackii
Cyperus amuricus
Diospyros kaki
Echinochloa esculenta
Fallopia dumetorum
Forsythia koreana
Galium spurium
Koelreuteria paniculata
Lactuca serriola
Nandina domestica
Oenothera biennis
Phedimus kamtschaticus
Phytolacca americana
Pinus strobus

Prunus armeniaca

Rosa banksiae

Rumex crispus

Spiraea prunifolia f. simpliciflora
Styphnolobium japonicum
Aralia elata

Camellia japonica
Campsis grandiflora
Carex lanceolata
Castanea crenata
Chenopodium album
Chionanthus retusus
Clematis apiifolia
Cocculus orbiculatus
Cyperus microiria
Euonymus fortunei var. radicans
Fatsia japonica

Festuca ovina

llex crenata

Ipomoea nil
Kummerowia striata
Lactuca indica

Lonicera japonica
Lycium chinense
Magnolia kobus

Miscanthus sinensis var. purpurascens

Persicaria hydropiper
Pinus parviflora
Plantago asiatica
Plantago lanceolata
Platanus occidentalis
Prunella vulgaris subsp. asiatica
Psilotum nudum
Punica granatum
Robinia pseudoacacia
Rosa lucieae

Rosa multiflora
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Rosa hybrida

Salix pseudolasiogyne
Senecio vulgaris

Smilax china

Styrax japonicus
Symphyotrichum subulatum
Tagetes minuta

Trifolium repens

Zoysia japonica

Acer tataricum subsp. ginnala
Ailanthus altissima

Althaea rosea

Amorpha fruticosa
Aristolochia contorta
Artemisia scoparia

Aster spathulifolius

Athyrium yokoscense

Breea segeta

Celastrus orbiculatus
Cephalanthera longibracteata
Chrysanthemum boreale
Chrysanthemum zawadskii var. latilobum
Cosmos bipinnatus
Cymbopogon goeringii
Dryopteris crassirhizoma
Echinochloa crus-galli var. echinatum
Euphorbia humifusa
Fraxinus rhynchophylla
Galium verum

Glehnia littoralis

Hibiscus moscheutos
Hydrangea macrophylla
Imperata cylindrica

Iris rossii

Kerria japonica

Lespedeza cuneata

Lespedeza cyrtobotrya
Leymus mollis

Magnolia obovata

Malus prunifolia

Mirabilis jalapa

Miscanthus sacchariflorus
Miscanthus sinensis
Oplismenus undulatifolius
Paeonia lactiflora

Panicum dichotomiflorum
Persicaria orientalis
Persicaria perfoliata
Persicaria senticosa

Phalaris arundinacea
Phryma leptostachya var. oblongifolia
Phyllostachys bambusoides
Pimpinella brachycarpa
Pinus densiflora f. multicaulis
Platycarya strobilacea
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Platycodon grandiflorus
Prunus persica

Prunus tomentosa
Pseudosasa japonica
Pueraria lobata

Quercus acutissima
Quercus dentata

Quercus mongolica
Rhododendron indicum
Rosa rugosa

Salix pierotii

Sedum oryzifolium
Tetragonia tetragonioides
Thalictrum aquilegifolium var. sibiricum
Themeda triandra

Thuja occidentalis

Typha orientalis

Ulmus davidiana var. japonica
Viola mandshurica

Vitis coignetiae

Vitis heyneana

Wisteria floribunda

Zinnia elegans

Zizania latifolia

Abies holophylla

Acer pseudosieboldianum
Acer saccharum

Acer triflorum

Actaea bifida

Actinidia arguta

Actinidia chinensis
Adenophora triphylla var. japonica
Aeschynomene indica
Agastache rugosa
Ageratina altissima
Agrimonia pilosa

Ainsliaea acerifolia

Akebia quinata

Alangium platanifolium var. trilobum
Allium thunbergii

Alnus firma

Alnus incana subsp. hirsuta
Alnus hirsuta var. sibirica
Ambrosia trifida
Ampelopsis heterophylla

Amphicarpaea bracteata subsp. edgeworthii

Angelica decursiva

Artemisia capillaris

Artemisia keiskeana

Artemisia montana

Artemisia sacrorum var. iwayomogi
Artemisia selengensis

Artemisia stolonifera

Artemisia laciniata

Arundinella hirta var. ciliata
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Aster ageratoides

Aster scaber

Aster tripolium

Athyrium niponicum
Athyrium brevifrons
Atractylodes ovata
Berberis thunbergii

Betula davurica

Boehmeria nivea
Broussonetia X hanjiana
Brugmansia arborea
Callicarpa japonica
Camellia sasanqua

Canna X generalis

Capsella bursa-pastoris
Capsicum annuum

Carex humilis var. nana
Carex pumila

Carex siderosticta
Carpesium abrotanoides
Carpesium glossophyllum
Carpinus laxiflora
Celastrus flagellaris

Celtis choseniana
Cercidiphyllum japonicum
Chaenomeles speciosa
Chamaecyparis lawsoniana
Chimaphila japonica
Chrysanthemum zawadskii
Clematis terniflora var. mandshurica
Cleome spinosa
Clerodendrum trichotomum
Convallaria keiskei
Corchoropsis tomentosa
Cornus controversa

Cornus kousa

Corylus heterophylla
Crataegus pinnatifida
Cycas revoluta

Cynodon dactylon

Cyperus difformis
Cyrtomium fortunei
Daphniphyllum macropodum
Dianthus longicalyx
Dioscorea polystachya
Diospyros lotus

Disporum smilacinum
Disporum viridescens
Echinochloa crus-galli
Elaeagnus macrophylla
Elaeagnus umbellata
Elsholtzia ciliata
Euonymus alatus {. ciliato-dentatus
Euonymus fortunei var. radicans
Euonymus sachalinensis
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Euphorbia marginata
Fallopia japonica
Farfugium japonicum
Fatoua villosa

Ficus carica

Ficus benghalensis

Ficus elastica var. decora
Fraxinus sieboldiana
Galinsoga ciliata

Galium bungei var. trachyspermum
Geranium thunbergii
Glebionis coronaria
Gossypium hirsutum
Hedera rhombea

Hedera helix

Helianthus annuus
Hemerocallis fulva

Hosta plantaginea

Hydrangea macrophylla subsp. serrata
Hylodesmum podocarpum subsp. oxyphyllum

llex cornuta

llex rotunda

llex serrata

Impatiens balsamina
Indigofera kirilowii
Indigofera pseudotinctoria
Iris setosa

Isodon inflexus

Ixeris repens

Juncus decipiens
Juniperus chinensis var. sargentii
Juniperus rigida
Kalopanax septemlobus
Lactuca raddeana
Lamium amplexicaule
Larix kaempferi

Leersia japonica
Leonurus japonicus
Leptopyrum fumarioides
Lespedeza bicolor
Lespedeza maritima
Lespedeza maximowiczii
Lindera erythrocarpa
Lindera glauca

Lindera obtusiloba
Lonicera maackii
Lonicera periclymenum
Lycopus lucidus

Lycoris squamigera
Lysimachia barystachys
Lysimachia clethroides
Lythrum salicaria subsp. anceps
Magnolia sieboldii
Melampyrum setaceum
Melica onoei
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Menispermum dauricum
Mentha arvensis var. piperascens
Mosla scabra

Mukdenia rossii

Onoclea interrupta

Osmanthus heterophyllus
Osmunda japonica
Pachysandra terminalis
Patrinia scabiosifolia
Paulownia coreana

Perilla frutescens var. japonica
Persicaria thunbergii
Persicaria lapathifolia
Persicaria nodosa
Peucedanum japonicum
Peucedanum terebinthaceum
Phlox subulata

Photinia glabra

Phragmites japonicus

Picea jezoensis

Pinellia ternata

Pinus koraiensis

Pinus rigida

Poa sphondylodes
Polygonatum odoratum var. pluriflorum
Poncirus trifoliata

Populus tomentiglandulosa
Portulaca oleracea

Portulaca grandiflora
Potentilla fragarioides
Potentilla freyniana

Prunus japonica var. nakaii
Prunus mume

Prunus sargentii

Prunus verecunda
Pseudostellaria heterophylla
Pseudostellaria palibiniana
Pteridium aquilinum var. latiusculum
Pyrola japonica

Pyrus pyrifolia

Quercus aliena

Quercus salicina

Quercus serrata

Quercus variabilis

Rhamnella franguloides
Rhododendron mucronulatum
Rhododendron schlippenbachii
Rhododendron schlippenbachii £. albiflorum
Rhodotypos scandens

Rhus chinensis

Ribes fasciculatum var. chinense
Rubia argyi

Rubus coreanus

Rubus crataegifolius

Rubus parvifolius
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Rubus pungens

Rumex acetosella

Salix chaenomeloides
Salsola komarovii

Sasa borealis

Saxifraga stolonifera
Securinega suffruticosa
Sedum sarmentosum
Smilax nipponica

Smilax sieboldii

Sonchus oleraceus

Sophora flavescens
Sorbaria sorbifolia

Sorbus alnifolia

Sorbus commixta
Spodiopogon cotulifer
Spodiopogon sibiricus
Stellaria aquatica
Stephanandra incisa

Styrax obassia

Symplocos sawafutagi
Synurus deltoides

Syringa oblata var. dilatata
Tagetes erecta

Tetradium daniellii

Thymus quinquecostatus
Tilia amurensis
Toxicodendron trichocarpum
Tradescantia reflexa
Triglochin maritima
Vaccinium hirtum var. koreanum
Viburnum carlesii
Viburnum erosum
Viburnum odoratissimum var. awabuki
Vicia unijuga

Viola albida var. chaerophylloides
Viola rossii

Vitex rotundifolia

Vitis vinifera

Weigela subsessilis
Xanthium strumarium
Zanthoxylum piperitum
Zanthoxylum schinifolium
Ziziphus jujuba var. inermis
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