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Figure 1. The view of frontal dune(photographed in August 2019; up) and a

mimetic diagram of coastal dunes(down).
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photographed in August
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Figure 2. The view of coastal dunes
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Table 1. Sites number, location of sites and survey.

Site ; ;

No. k%%%g;lsde and latitude / Name of sites Survey
Incheon Hanagae soil sampling
37°25'57.98"N 126°24'56.57"E . .

. N h : quadrat installation,

Site? Elec%ke%ys dong, Jung-gu, Masian beach soil sampling
37°7'30.80"N 126°41'1.54"E .

Gite3 ~ Gungpyeong-ri, Gungpyeong-ri quadrat installation,
Seosin-myeon, Hwaseong, beach soil sampling
Gyeonggi-do

) 37°26'35.77"N 126°24'2.42"E quadrat  installation

Sited %\Illir}?ggrlf—dong, Jung-gu, Yongyu-do beach soil sampling

37°17'21.78"N 126°34'37.66"E
: Daebubuk-dong, . Unable to install

Sited Danwon-gu, Ansan-si, Bangameori bech quadrat
Gyeonggi-do
37°16'37.96"N 126°33'24.61"E

Sited Daebubuk-dong, . east beach of quadrat installation,
Danwon-gu, Ansan-si, Gubong-do soil sampling
Gyeonggi-do
37°13'27.73"N 126°32'42.89"E

Site7 ~ Daebunam-dong, west  beach of - drat installati
Danwon-gu, Ansan-si, Daebunam-dong quadrat nstaliation
Gyeonggi-do
37°14'21.83"N 126°28'15.63"E .

Site8 Oe-ri, Yeongheung-myeon, Nogari beach Una(li)let to install
Ongjin-gun, Incheon quadra
37°39'2.79"N 126°20'3.59"E . .

Site9 Maeum-ri, Samsan-myeon, Minmeoru beach qu.ffdrat 1.1nsta11at10n,
Ganghwa-gun, Incheon SOl sampling
37°16'9.84"N 126°29'39.95"E

Sitel0 a e - r i . Yeongheungbuk-ro )

ite Yeongheung-myeon. Beach no vegetation
Ongjin-gun, Incheon
37°16'53.83"N 126°29'7.4_4"E

Sitel1 $e O?] . hee u n_g ~ 1’1;1 y elo n Simnipo beach no vegetation
Ongjin-gun, Incheon
37°16'22.04"N 126°27'0.2_5"E

Sitel? Ye Oi g hee u n_g _ 1’1;1 y elo n Janggyeongri beach no vegetation
Ongjin-gun, Incheon

- 16 - 2 2-1
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Transect - 2

Transect - 1

Transect - 3 —%

Land Transect
Quadrat - n ::l Vegetation
Coastal dune $1m
~ A 1m
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Length of shoreline(<2km)

High-tide line

Figure 4. A mimetic diagram of transect method.
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ASHA A(QARIRE A, 1980), BeH&(9HF 5, 2011)2 ZAMK|ele] $4S Bt
shoir}. AM% WAL ofzfet 2t
Hst&(Naturalized index: NI) = % %X 100

T A]3HX] 4 (Urbanized index: Ul) = %X 100

2|

w2HE(Disturbed index; DI) = X 100

A
I
S: the number of naturalized plants in study site.

V: the total number of vascular plants in study site.

N: the total number of naturalized plants in South Korea. ;539 taxa by
Kim and Kil(2017) were used.

A: the number of invasive alien plants in study site.

[: the total number of invasive alien plants in South Korea. ;16 taxa by

Ministry of Environment(2020) were used.

15 A4 23 23

ol

g7|eol| st
TWINSPANS ©]

o AbET] 9tk

T Qe FEE0 AZPLoge Bt 9jstel Hill(1979)9]
Q

stglon ARl Atg= 0%, 2%, 5%, 10% 2 20%°] cut level

1.6. =g Q91 w5 o] JEd

r_l
r_l

4=k 23 Q91 7o AHuAIE B7] ol CCA(Canonical correspondence

analysis)& o]8s5t9 o, R(3.6.3 ver., The R Foundation) =& 7380] A}LE|Q)
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an)

REERS

ojdo] mAE sHtA A =l Ao+ HlolEet AA RALS] Ho]HE st
sitattoll Sdste HeAEdS Bt Appendix 1). o]F 71T sletAIY]

A2t v)wsts] sl ATSHQE sietAL O] SIS S T BEstT E4S BA
sttt
2.1. AT B 54 8 2
Hoplge BRUA, AR, MetAlY), FUY, BAALER, B4 1000700] B
A, AR & A T 5oz FASHIH. ARl &1, Sotll7t ot
=izt Hotzel7h,  dotmelPt & HiF &AM oy, FuHdE
Raunkier(1934)of mtat AL YA 2 E&FstGHTable 2).
Table 2. Raunkier’'s dormancy form spectra.
Life-form Code Position of dormancy Example
bud
Phanerophytes Macrophanerophytes MM >8m in height Trees
Mesophanerophytes M =2 - 8m Trees
Nanophaneropytes N =30cm - 2m Shrubs
Chamaephytes Ch <30cm
Hemicryptophytes H Ground surface Perennials
Cryptophytes Geophytes G Underground
Helophytes,
Hydrophytes HH Underwater
Therophytes Th Producing seeds Annuals

- 21 - M 2-H



SARIEE 2 S5017M4EZ(D]), s=207142(D2), Ahs4r=(D3), £24t2(D4) 12
D GYPNADE)Y o FKIZ Uheo] BR3IGICKTable 3). FAko $AL FAt
10007119 "5+ 2A|S TRY database?t =318 Aty stol EA

E b, AAA
& 2AL vigo Bl

ol

Table 3. Main dispersal syndromes and their attributes.

Main dispersal syndrome Code Attributes

Seed dispersal by water and

Attained by Hydrochory, D1 wind. Most plants’ seeds are
external means Anemochory light and have a wing
structure.

Seed dispersal by animals and

Zoochory D2 ) o
their activities.
Attained by Seed dispersal by force of
) Ballochory D3 )
internal means dehiscence.
Seed dispersal by gravity. Most
Barochory D4 plants’ seeds fall proximate to
parent plant.
Vegetative Asexual reproduction without
No seed ) D5 )
reproduction seed dispersal.

- 22 - M 2-tH
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1. 471

ARAAL At 7] 2AR o)A
o 227} 494 54%F SHFO
1%, HSAl =L 14502 23. 7%=

(Table 4). &3&

l6ego= 27.

1>
rlo

o
=

oF SHQFANE EHF

Table 4. List of vascular plants in study sites.

EN I I RS
5 59RFTO
AEx| 5

Family Scientific name Korean name
Amaranthaceae Chenopodium  album var. stenophyllum 7t="Hotx
Suaeda glauca UHAR
Salsola collina g )
Salsola  komarovii /\A\—Llfg
Chenopodium  ficifolium ZEHolx
Chenopodium  glaucum FHorx
Corispermum  stauntonii RX
Cannabaceae Humulus japonicus shAd =
Commelinaceae Commelina communis Ho|At=E
Compositae Lactuca  serriola b PN =
Ixeris repens VAR =]
Bidens  bipinnata Tiuje =
Erigeron  canadensis R
Artemisia  scoparia H| &
Artemisia  princeps s
Lactuca indica 2 S 7|
Xanthium  canadense = waop]
Convolvulaceae Calystegia  soldanella 7RO &
Cruciferae Thilaspi arvense ahdo]
Cakile edentula M F7Ago]
Lepidium  ruderale Soegol
Lepidium  virginicum Zrojdhdol
Cyperaceae Carex pumila EH AR
Carex kobomugi EHIALR
Dioscoreaceae Dioscorea  batatas af
Euphorbiaceae Euphorbia  humifusa o O
Gramineae Setaria faberii 727 obR| =
Phragmites communis FAgu)
Setaria viridis AP
Elymus mollis VA
Ischaemum  anthephoroides A ENR=RE)
- 23 - ] &)



Lamiaceae
Leguminosae

Liliaceae
Menispermaceae
Onagraceae
Pinaceae
Polygonaceae

Rosaceae

Rubiaceae

Thymelaeaceae
Tiliaceae
Verbenaceae

Eragrostis
Imperata
Digitaria
Digitaria
Themeda
Miscanthus
Eleusine indica
Zoysia sp.
Miscanthus
Scutellaria
Lathyrus

ferruginea

violascens
ciliaris

sinensis
strigillosa
japonicus
Lespedeza  cuneata
Robinia  pseudoacacia
Asparagus  oligoclonos
Cocculus trilobus
Oenothera  biennis
Pinus  thunbergii
Polygonum  arenastrum
Rumex crispus

Rubus  parvifolius
Prunus persica

Rosa rugosa

Rubia cordifolia var. pratensis
Rubia akane

Diodia teres
Wikstroemia  trichotoma
Grewia  parviflora
Vitex  rotundifolia

cylindrica var. koenigii

triandra var. japonica
sinensis var. purpurascens
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Table 5. Soil physiochemical properties (mean+SE) of sites. WC: water content,
OM: EC:
quadrat. Different superscripts within a column are significantly different at a P <

soil organic matter content, electrical conductivity, No: number of

0.05 using Tukey's Honestly Significant Difference (HSD) test.

Sites WC(%) OM(%) pH EC(1:5)(dS/m) No.
1 0.37+0.03? 0.68+0.05 8.45+0.09° 66.74+3.54 38
2 2.83+0.44° 0.82+0.15 7.90+0.10° 60.30+8.20 22
3 0.75+0.13¢ 0.69+0.14 7.13+0.15% 44.77+3.93 6
4 1.27+0.24¢ 0.92+0.22 7.76+0.10% 60.28+5.73 15
6 2.23+0.37° 1.30+0.11 7.82+0.20™ 59.79+12.85 10
9 1.98+0.59¢ 0.82+0.33 6.55+0.08°¢ 55.86+18.19 7

Pr(<f) 0.00899 0.586 6.45e-15 0.657 98
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Table 6. Environmental assesment indices of sites.
. . . . . . . . Gyeonggi

Indice Sitel Site2 Site3 Site4d Site6 Site7 Site9 b
ay

NI 15.0 23.3 7.1 26.3 25.0 10.0 12.5 23.7
Ul 0.6 1.3 0.2 0.9 0.4 0.2 0.2 2.6
DI - 6.3 - 6.3 - 6.3 - 12.5
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Elymus mollis
Carex kobomugs
Vitex rotundifolia

Carax pumila
Ischaemum anthephoroices

Digitaria ciliaris
Polygonum aranastrum

Carax kobomugi Calystagia soldanelia Pa.{vganuml arenastrum
Ischaemum anthephoroides Calystegia soldanelia Digitaria ciliaris Carax pumila
lespagaza cunaats lvaris repens Rumex crispus Chenopodium glducum
Vegetation type 1 2 3 4 5 6 7 8
Representative ischaemum anthephoroides  Elymus mollfs Elymus mollis  Calystegia soldanella Calystegia soldanella  Digitaria cillaris  Carax pumila  Chenopodium glaucum
Dominants Miscanthus sinansis var. Vitax rotundifolia Carax kobomugi Carax pumila
PUDUr3SCEns Asparagus oligoclonos

Figure 5. TWINSPAN classification of 104 quadrats, and main dominants in each vegetation group. Indicator species for each
division are shown.
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Figure 6. Canonical Correspondence Analysis(CCA) with 8 vegetation groups and
environmental factors. Communityl: Ischaemum  anthephoroides-Miscanthus
sinensis var. purpurascens, Community?2: Elymus mollis-Vitex
rotundifolia-Asparagus oligoclonos, Community3: Elymus mollis, Community4:
Calystegia soldanella-Carex kobomugi, Communityb: Calystegia soldanella-Carex
pumila, Community6: Digitaria ciliaris, Community7: Carex pumila, Community8:

Chenopodium glaucum.

- 29 - MM =T



5. Asiet SHLPAFR FatAl2

M
ok
P
>
Y,
=
>
=<|)l:4“
2
=<|)l:4“
=
>
-4
1
=)
o
1>
Ha
rlo
N
()
=
(@]
(@]
1p>
~J
~J
op
opy
~J
~J
i
=il
M
|o
U
oX

= AHTable 7). o] & FYotx, FYots, 7MAE, T&, F=H0H, THo],
Ago], FHgddol, FHEol, optAuE, Zokolx, A2|Afo], JARLE, Hi

FE 1452 d8=2A A9 G771 YoflA A=l

- 30 - "':l“‘_s _'k.::._ T



Table 7. List of naturalized plants in west coast, Korea. F.T.: Flowering time, D.F.: Dormancy form, S.W.: Mean 1000 seed weight,
H.: Habitat, S.D.: Seed dispersal type.

Family Scientific name Korean name F.T. D.F. Origins S.W.(g) H. S.D.
Amaranthaceae @ Amaranthus blitum AEIR=S Jun-Aug Th Asia, Africa, Europe 0.338 md D4
Chenopodium ficifolium Z o}z Jun-Jul Th Asia, Europe, North Africa 0.255 md D4
Atriplex prostrata subsp. _ . .
Aotz Jul-Sep Th Asia, Europe, North Africa 0.500 md D4
Calotheca
Chenopodium glaucum Aol Jul-Aug Th Asia, Europe 0.207 md D4
Amaranthus retroflexus I=R=1R= Jul-Aug Th North America 0.380 md D4
Chenopodium album sHolx Jun-Jul Th Europe, North Africa, West Asia 0.700 md D4
Boraginaceae Symphytum officinale 7And] Jun-Jul Ch Asia, Europe 9.500 md D4
Caryophyllaceae Silene armeria Lo|tutE Jun-Aug H Europe, West Asia 0.103 md D4
Commelinaceae  Tradescantia ohiensis AFEE 7] May-Sep H North America 0.382 md D4
Compositae Xanthium italicum 7HA = nota] Aug-Oct Th North America, South America 38.000 md D2
Lactuca serriola THAIAY % Jul-Sep Th Europe, North Africa, West Asia 0.400 md D1
Erigeron annuus LS Jun-Jul Th North America 0.030 md D1
Senecio vulgaris W27k Apr-Oct Th Asia, Europe, North Africa 0.230 md D1
Coreopsis tinctoria A B Jun-Sep Th North America 0.320 md D4
) . Asia, Europe, North America,
Xanthium strumarium T maote] Aug-Sep Th ) 0.376 md D2
South America
Ambrosia artemisiifolia R == Aug-Oct Th North America 3.990 md D2
Helianthus tuberosus STOR] Sep-Oct H North America 6.000 md D5
Tagetes minuta Q= o} RfjH] Jul-Sep Th South America 0.770 md D2
Erigeron canadensis orx Jul-Sep Th North America 0.060 md D1
Bidens frondosa 0] =27}akAbe] Jun-Oct Th North America 3.400 wetmd D2
Sonchus oleraceus H7HR & May-Sep  Th Asia, Europe, North Africa 0.420 md D1
Erechtites hieraciifolius  E£2AU= Sep-Oct Th North America 0.455 md D1
Symphyotrichum .
H|R2=5}F Aug-Oct Th North America 0.053 md D1
subulatum
Taraxacum officinale A FR=d Mar-Sep Ch Europe 0.700 md D1
Erigeron bonariensis Alakx Jul-Sep Th South America 0.140 md D1
Crassocephalum 2ENAUE Jul-Sep Th Africa 0.220 md D4

3 o i
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crepidioides

Cosmos bipinnatus FAAQA Jun-Oct Th Mexico, South America 5.670 md D4
Coreopsis lanceolata A= May-Aug H North America 2.100 md D4
Xanthium canadense 2z ot Aug-Oct Th North America 0.647 md D2
Erigeron sumatrensis 2UE Jun-Sep Th South America 0.040 md D1
Sonchus asper YA E May-Oct Th Europe, North Africa, West Asia 0.300 md D1
Galinsoga quadriradiata B Zo}x|jy] Jun-Sep Th Tropical America 0.250 md D1
Convolvulaceae  Ipomoea purpurea S 2ol E Jul-Oct Th North America, South America 0.300 md D4
Ipomoea coccinea S8 s x Aug-Sep Th North America 0.070 md D4
Ipomoea hederacea o2z Jun-Oct Th North America, South America 0.250 md D4
Cuscuta pentagona O] =ZA A A Jul-Sep Th North America 0.780 md D4
Cruciferae Brassica juncea 7t Mar-May Th West Asia 2.625 md D4
Descurainia pinnata N May-Jun Th North America 0.110 md D4
Thlaspi arvense ool May H Europe, Southwest Asia 0.785 md D4
Cakile edentula A g7ido] Jun-Aug Th North America 6.350 wetmd D4
Lepidium ruderale Erteddo] May-Jul Th Europe, Southwest Asia 0.226 md D4
Lepidium virginicum Zrjchdo] May-Jul Th North America 0.375 md D4
Cucurbitaceae Sicyos angulatus ZHA e x Jun-Sep Th North America, South America 93.000 wetmd D2
Euphorbiaceae Euphorbia maculata ofj 7]y Jun-Sep Th North America 0.160 md D4
Gramineae Vulpia myuros =24 Jun-Jul Th Africa, Europe, Southwest Asia 0.538 md D2
Europe, Southwest Asia, North
Avena fatua A May-Jun  Th _ 30.260 md D2
Africa
. . _ Europe, Southwest Asia, North
Briza minor 4= May-Jun Th ) 0.279 md D4
Africa
) Europe, Southwest Asia, North
Dactylis glomerata Q2Af Jun-Jul Ch ) 1.000 md D2
Africa
Poa pratensis gaol= Jun-Jul Ch Europe 0.300 md D4
Europe, Southwest Asia, North
Bromus tectorum ISR AE)) May-Jul Th ) 3.000 md D2
Africa
Lolium perenne su= Jun-Sep Ch Europe, North Africa, West Asia 1.300 md D4
) ) Europe, Southwest Asia, North
Leguminosae Medicago polymorpha 7RRF] Apr-Jun Th Afri 3.300 md D2
rica
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o _ Europe, Southwest

Trifolium pratense B2oE7E May-Aug H ) 1.300 md D4
Africa

Robinia pseudoacacia OP7FA| L}5- May-Jun M North America 16.700 cultivated D4

. . Europe, Southwest
Medicago sativa YN VN ) May-Jul H ) 1.850 md D4

Africa

Amorpha fruticosa ZX|8Ixt] May-Jun Th North America 13.540 cultivated D4
Trifolium repens EV=E May-Oct Ch Europe, North Africa, West Asia 0.650 md D4
Malvaceae Malva sylvestris ol Apr-Jun Th Asia, Europe, North Africa 3.500 md D4
Hibiscus trionum sdbz Jul-Sep Th Asia, Africa, Europe 3.786 md D4
Abutilon theophrasti SESE Aug-Oct Th Tropical Asia 10.391 md D4
Onagraceae Oenothera biennis chalo| 2 Jun-Sep Th North America 0.330 md D4
Phytolaccaceae  Phytolacca americana 0| =2At2] 2 Jun-Sep Ch North America 11.876 md D2

. . ) _ Europe, Southwest
Plantaginaceae Veronica arvensis A ELd= Mar-Sep Th Africa 0.200 md D4
Veronica persica 2Eed=E Mar-Sep Th Southwest Asia 0.550 md D4
Polygonaceae Fallopia convolvulus e gz May-Oct Th Asia, Europe, North Africa 2.985 md D4
Fallopia dumetorum oy = Jun-Sep Th Europe, West Asia 3.838 md D4
Rumex obtusifolius =4 2]RHo| Jun-Aug H Europe, North Africa 1.867 md D4
Fagopyrum esculentum ujl el Jul-Oct Th China 1.048 cultivated D4
Rumex conglomeratus 2ub 4 2]REo] May-Jun H Europe, North Africa, West Asia 0.761 md D4
Rumex crispus Ag]REo] Jun-Jul H Asia, Europe, North Africa 1.400 wetmd D4
Rumex acetosella ofj 7] 5~ H * May-Jun H Europe 0.470 md D4
Rumex dentatus = A 2]AYo| May-Jun H Asia, Europe, North Africa md D4
Rosaceae Prunus persica AL Apr-May M China 9.684 cultivated D2
Rubiaceae Diodella teres LSS Jul-Sep Th North America 11.167 md D4
Simaroubaceae  Ailanthus altissima 7IEUE Jun MM China 28.274 cultivated D1
Solanaceae Solanum nigrum 7topE Jun-Oct Th Asia, Europe, North Africa 0.680 md D2
Solanum carolinense T H8] 7HA] * May-Sep H North America 2.440 md D2

*. Invasive alient plants
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Figure 7. The comparisons of naturalized plants in coastal dunes of West coast, Korea (blue bar) and

Gyeonggi bay (red bar).
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Table 8. Main seed dispersal syndroms of naturalized plants in coastal dunes of
West coast, Korea.

Main seed dispersal syndromes
D1 D2 D3 D4 D5

Family Total

Amaranthaceae

Boraginaceae

Caryophyllaceae

Commelinaceae

Compositae 12 6
Convolvulaceae

Cruciferae

Cucurbitaceae 1
Euphorbiaceae

Gramineae

Leguminosae 1
Malvaceae

Onagraceae

Phytolaccaceae 1
Plantaginaceae

Polygonaceae 8
Rosaceae 1
Rubiaceae 1
Simaroubaceae 1
Solanaceae 2
Total 13 16 47 1

(%) (16.9) (20.8) (61.0) (1.3) (100)
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Table 9. Main seed dispersal syndroms of naturalized plants in coastal dunes of
Gyeonggi bay.

Main seed dispersal syndromes

Family DI D2 D3 D4 D5 Total
Amaranthaceae 2 2
Compositae 1 2 3
Cruciferae 4 4
Leguminosae 1 1
Onagraceae 1 1
Polygonaceae 1 1
Rosaceae 1 1
Rubiaceae 1 1
Total 2 2 10 14
(%) (14.3) (14.3) (71.4) (100)
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Appendix 1. The list of related literatures of dune plants and naturalized plants in

coastal dunes, Korea.
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Appendix 2. The list of coastal dune plants in West-South-East coast and Jeju.
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Family Korean name Scientific name Jeju
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Elymus mollis
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Cynodon
dactylon
Zoysia
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Setaria viridis
var.

parchystachys
Imperata

cylindrica var.
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Appendix 3. The list of naturalized plants in West-South-East coast and Jeju.

. e West  South  East .
Family Korean name Scientific name Jeju
coast coast coast
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Abstract

Distribution patterns and characteristics of naturalized

plants in coastal sand dunes of Gyeonggi bay, Korea

Young-eun, Kim
School of Biological Sciences
The Graduate School

Seoul National University

Coastal sand dunes are of high ecological value, as are the ecotone of
marine and terrestrial ecosystems. However, most of them have been
destroyed by human activities, especially in Gyeonggi bay, where various
development and reclamation projects have been carried out. Therefore,
this study was conducted to identify the current status of vegetation in the
coastal sand dunes of Gyeonggi bay and to identify the characteristics and
distribution of naturalized plants in Gyeonggi bay and to provide them as
basic data for establishing effective management measures. For this
purpose, the emerged species were investigated using the transect method
in seven areas of Gyeonggi bay. The soil analysis was carried out to
investigate the environmental factors and to calculate the environmental
assessment indices. The classification of colonies using TWINSPAN analysis
was then conducted, and the correlation between environmental factors and

colonies was identified using CCA analysis. In addition, the west coastal
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sand dune naturalized plants and the Gyeonggi bay coastal sand dune
naturalized plants were compared by referring to the preceding literatures.
The survey showed that the vegetation in the coastal sand dunes of
Gyeonggi bay was included 59 taxa in total: 22 families, 49 genera, 54
species, and 5 varieties. The environmental assessment indices of Gyeonggi
bay were 23.7 of naturalized index, 2.6 of urbanized index, and 12.5
disturbed index. The coastal sand dune colony in Gyeonggi bay was divided
into eight colonies, including Ischaemum anthephoroides-Miscanthus
sinensis var. purpurascens, FElymus mollis-Vitex rotundifolia-Asparagus
oligoclonos, Elymus mollis, Calystegia soldanella-Carex kobomugi, Calystegia
soldanella-Carex pumila, Digitaria ciliaris, Carex pumila, Chenopodium
glaucum appeared in order that was distant to the high-tide line. As a
result of organizing the naturalized plants in the west coastal sand dunes
for comparison with them in Gyeonggi bay, most of their origins were in
temperate regions of the Northern Hemisphere, including North America,
North Africa and Europe, and they were not much different in Gyeonggi
bay. The dormancy type had the highest percentage of annual plants in
both coastal dunes and Gyeonggi bay and the seed dispersal type had the
largest portion of dispersion of gravity in both. According to the study, the
naturalized index of Gyeonggi bay was relatively high. And as naturalized
plants such as Chenopodium glaucum colony and non-coastal plants such
as Digitaria ciliaris have invaded close to the high-tide line, it was deemed
necessary to manage non-coastal plants as well as naturalized plants. Since
the chracteristics of naturalized plants in Gyeonggi bay was not much
different from that of naturalized plants in the entire coastal sand dunes,
there is a possibility that other species will be introduced in addition to the
14 confirmed species. Therefore, it is thought that measures are needed to
manage naturalized plants in coastal dunes and preserve dunes in Gyeonggi
bay, where invasion is expected. In particular, Lactuca scariola and

Humulus japonicus, which are ecological disturbance wild plants with high
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growth and breeding rates, appear in Gyeonggi bay, thus requiring

continuous monitoring and management.

Keywords: coastal dunes, naturalized plants, Gyeonggi bay, west coast,

vegetation distribution, ecological characteristics, environmental factors

Student Number: 2018-20416
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