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Abstract

This study was carried out to investigate distribution on the alien plants in the Gyeong-in Ara Waterway. The alien plants
were a total of 82 taxa: 17 families, 63 genera, 80 species, and 2 varieties. This number corresponds to 25.5% of alien plants
identified in Korea. The proportion of alien plants in every year was increased from upstream to downstream. As the result
of the analysis on vegetation stratification, bank of waterside was covered with artificial materials preventing existence of
vegetation, and had step-type cross section. Floodplain was composed of waterfront area. An array of vegetation was not
typical dispersion, and terrestrial and alien plants were dominated the Gyeong-in Ara Waterway. Evaluation of naturalness
based on the vegetation stratification showed grade 3 or 4. In order to solve a problem, method and level of restoration
should be decided based on the result of diagnostic assessment. Therefore, we need to restore the step-type cross section as
pool type one. From waterside to bank in this waterway, we recommend to introduce natural plants by imitating reference
species composition. Since, an invasion of alien plants is expected to be accelerated due to the continuous artificial
disturbance, we recommend to quantitative investigation on the invasion of alien plants and monitoring on the change of
distribution.
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1. Introduction A A B4 ZRsH, 2RS HMst=d )
TS Soh(Lee et al., 1999).
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FAe = & 2 2R oA HARA, A2, 5E 2 A 4y
9 nMEZ o]2old AEA, 1L ITAL o]&d= 9 o =& gk o, A FAH Fele ke sty
e Bl 2FE B Asystem)2A shte g o BHACPIude dddde FU4EE wEss 4
FH(landscape) 2 O] FIL YUTHLee, 2007). SHAE 1 FAlol =9 Qg AYEs Tusy] YT M AXFx
i 2dm oz 32w AN Edste] LA FEoz2 AHsATHChoi and Jung, 2000). 1 23} sHd
2 97z 9L oy, BB AAATH} = gy = 9] zd/gdol dAS| HojA L 2739t sHHE ZY|7F o &
2 F7rolth(Bae et al, 2008). AZoItHAn et al, 2015). 1914 el A UA2F

FAANE FADGAS o2t 7B TAQ 2N 5 # AP wste ABEY A8S EVbssH sk, 2 4
A ZRTEE AP FadAdd, IFARy e WP AFHE SlFel A&Sl AP dri(lee and
3 ABANA AZ, FEsRe 23, £233 5 9% Kim, 2006). Y E9 AP G4 AAEFY gl 71
d 75g AU By AAAPL A Ay g HAT ARAED 8L & oplE =& I4 AdE

3 Hold #FHSYCE J1Ee) BRFHY AYFL A
StAY ZASHA FUkKil et al, 2012; Lim et al., 2004).
olZ3 YYFL N&EHor W W APoA e,
A WHIEE F9ZF HAnA AJAE9 AW —‘;5:]'.
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FHQ 7= 715
E5E HNA BE
THAsaeda et al, 2011; Lee et al, 2015;
Shin and Cho, 2001). 32 &4 ES o3 AT F
8 AF ZAREA AFFHeR GiEe 7Helr] wE,
Fo sk el s A7 FIHEHIAL UTHYou et
al, 2014). AT S@F i 7€ dgol FE o)F
I Qo] sk Addel tidk @ Hges ZEdhe
A AEY AFAQ] FEA A AT= HEFG Aol
(You et al., 2014).

A olHiZ e FE NIAYY ez V& S3A
2 AYE G3AA IR FEFT Aotk T]Ee
7163 &7 W7 By ofvg dE FIts
te FHITE It AFT]sLR2 o] &she
29 YE23]tHAn and Shin, 2010; Ji, 2012;
2013). skA|Eh, ol Zgu] HAog Qe otz A
TZEE A9F FE2E WEHIL, I FFAAN dFEEe
AQE AAFHY sk 2 BFE Z7] & HEolth
3 2% kY FExE AS dedAa dHHEY =
A WEEs Foixlon, AEXMANHREAY 7|5} JETSF
A2 24 HATHIL 2012).
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2. Materials and Methods

2.1 ZAX| HE

A ofgtlde 29 FEAL I 2]
sto A JAHAFYA FET HuH201 myolA LSt
o AYT BAAE AA F7=E AEA] 1EF HY AF
F el o2 F FYUF 134
9] A&k o] tHK-water, 2015). &
Hd T 2XH F9 2ok &F 4 m ol
7b E7bsd &5 AFAYoIATHAn and Shin, 2010; Ji,
2012). olol w&t FIE HA kLA 19929 FEH &

f
)
Jo
18

TEE 4T dZstY FEE F U 5870 =E &8s
a7 AlZHE Abgeol FQ1 olgt R Z o] th(An and Shin, 2010).
_2’_
2

8 AEEE PFEE AT TP GE YUG 2,
|eztozA e Hud, Ag2d, Fado], £% 878 =
1874 E33E A s A0S 9SS FH
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2 o] &3slE WF 259 tHAn and Shin, 2010; Ji, 2012; Yin,
2013). o|AYW &5 A5 T&FA I EE 59 o
Aol & vt HAstd ZIYUE JAFAFLZ o] FY
A 9lol U] AP EASIEY Efo] BHa i,
AN dF FH o AEANAZAY 75 <k
steo] AEudd Fas 2dshks 2] HATHI, 2012).
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289 EAolg FHr BR9A,
AAEEY, £BE, RE ARAL Fol AT B ok
P AA-AE} DEEE A, 59, BRI 59 34
@A AYF olAY AYAAe) TFF glo] A9
qeto] A%H O AAAT g APolt EF FED
AR At AEFEER, SURAFTY) Fol AT
Az 1 AMEL ol g LET vt WA
ok olsh el APl @ A9A mAR Fushs
BEBBS JUHOR o] oG ANNEY oIS

7}4:3} A171th(Lee et al., 2010).

22 A7 WY
g E A AAHYE, B¥, I, EFEA, B
T 55 SHLE 134 AHE At 2012d 92

H 20159 697+A] Y5 THEFig. 1).
(1980), Park(1995, 2001, 2009) 59 =] 9AsIY 53
son, g5 SAZES HEoE MRERE
Attt StE 7 FE2 Lee, Nam et al.(2011)°] w2}t
7153 JHE YA ES ¢F-Ax F, FEOE
st IHPAEALE BESHAEFFIAKB)Y BH#
#&EAE EEZ2 Cronquist(1981)2] EFAA o
st & olate] AFE gl £oF FI ATk A
H g EY AEF, AstE, A, ©lYA7]= Lee,
Park et al.(2011), MEiAI LT ELS NIER(2012)E 7]E2
2 EA3rh

AMGHE ZAb= 2 oA S xS
tS st 20161d 790l S ATHFig. 1
Aol o2 TR Eddt= 29
8% A9
Fuitt AR E F@ska, 2 7 35k F8
3 o AEENE st et AHE dEE
ABGHEE F7 71F(An et al, 2016; Lee and You, 2001;
Table 1)o] 273t AAEE H7letHAth
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3. Results and Discussion

31 2iAl =N

311 88

A<l otgtll oA gld A ES AWE
= 321&F(Lee, Park et al., 2011)9 25.5%¢°l
L 177 63% 80F 2¥E o2 & REFTO AHYT
(Tables 2, 3). °ol& Ji(2012)7} Bug 42BFF HY
v b Eqen, vt FRAT e EEse
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Fig. 1. A map showing the sites at Wthh Vegetatlon surveys were conducted from 2012 to 2016 (@ alien
plants survey area, — vegetation stratification survey section).

Table 1. Criteria for evaluating naturalness of stream based on vegetation stratification

Grade Profile structure Vegetation structure | Surrounding landscape Remarks
Waterside, floodplain, and bank are not Herb
1 |only covered with artificial material but erms Urban Vegetation covers less than 50% of the land

also managed artificially (usually annual)

Waterside and bank, except for the flood- Herbs

2 |plain, are covered with artificial material, . Urban or rural Vegetation covers more than 50% of the land
(usually perennial)

but management is still artificial

Only the waterside is covered with artifi-
3 |cial material and management is only par- Herbs and shrubs Urban or rural
tially artificial

Vegetation stratification showed herb and
shrub layers

. . Vegetation stratification showed herb, shrub,
All zones of the river are covered with .
. . Herbs, shrubs and trees and tree layers, but the trees are exotic or
4 |natural material, but artificial management . Rural or urban . . .
. . (trees are usually exotic) unfamiliar species to the ecological con-
still remains .. . . .
ditions in a given region
. . Vegetation stratification showed herb, shrub,
All zones of the river are covered with g . L
. . Herbs, shrubs and trees and tree layers, with the trees being not only
5 |natural material and management is to . Rural or nature . - .
. (trees are usually endemic) endemic but also familiar species to the eco-
leave it in the natural state

logical conditions in a given region
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342 STRFE(Han et al, 2007) BT 5& e distans) 5 SSEFEOIAT. WA 9N Ee] F7tg
i gieh AQoRE ERBA F EAM & ES
X

Ji(2012)8] A58 FFatd, 4 ofghiigd Exste ¢ stgxd Al FAF oldEo 3 :
HAES T UEFZOE JAHEH, 2 ZANA T A 20 ZAA G A gRld A E T FE ERE= I3
EX7F 3" A EL golFTA(Silene alba), AHFH H7t 268 FT(31.7%)C2 7+ %% H&& AL,
2 (Lespedeza lichiyuniae), <S-ElZE(Verbascum thapsus), T REFL, SHEF 1087, AA =

&) A ob A Hl(Tragopogon  dubius), 71 W]F2] B-0l(Puccinellia vebgth AR W A E FE, 2@
E9x 2 Q12 UYdANAN B TR/Y HHEe] #EE
At It MEA DTN ES H A ZE(dmbrosia artemisiifolia),

HEZJEN A E(dmbrosia trifida), V=T 0l (Aster pilosus)
2 M EF(Lactuca scariola) 48530 FAH AU &3,

Table 2. Number of alien plants distributed in the Gyeong-
in Ara Waterway

e D 9AE dFERRcle G T8 AN A AN
g1ge] weh olSe] th@ #h avHE
Gymoosperimae - 2 AN A7, FF U AR TR Amd 97
Angiospermac 176802 B2 4% 28 vgd WE 4nE A%Fig 2, 47 4 7
Dicotyledoneae 16 54 71 1 72 A AR 2@ WL ZPS WEARL ZEAY
Monocotyledoneae 1 9 9 1 10 o A9 AR prAT 4Y ZUHIYL vegos 3 9
Total 17 63 80 2 82
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Lee, Park et al.(2011)8] 7]=el wet ASFEE ZA}
23, A TExsta A= 19 AFete F2 N
T Avl(Papaver rhoeas), VA1 SRV (Xanthium italicum), 7]

Fig. 2. Changes of percentage of alien plants from 2012 to 7Y Be E(Hordeum  jubatum) & 1087 (12.2%)°] A

W
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2015 in the upstream, midstream and downstream of FAHLR EXSA AATE FHL AStE 2+ EolY
Gyeong-in Ara waterway. & (Silene armeria), A-&Q(Astragalus sinicus), V|=7}at
S(Solanum americanum) & 19%FT(23.1%), @2 EE3}t
B HlE&2 sRAGAA M #A YERL, S5, U AT 24 2L ASE 32 AW olF(Chenopodium
ARAY £o2 et olgdd AT SFRAHAA A glaucum), 7N 2NN (Potentilla supina), =2ZE(Datura
WHoz YA Bo] GA RITAL, A2 FEVTF i 5 nBFLM. FA40E BEaL AR
TEAZ2AZIHEAZL A AHHA A9H o] < 2o ASE 4= SERY(Euphorbia maculata), S4F=7
HAEY AP ot FFRAE AFsA7] HEL= v Wls(Bidens pilosa), THREZOLAN Y] (Tagetes minuta) 5 6
#eEthHan et al., 2007). EFT(7.3%), €8] EXshL MAsE g2 AstE 5= &
H o}5(Chenopodium ficifolium), ZA| 8|2l (Amorpha fiuticosa),
312 Mad v =70 71 & (Panicum  dichotomiflorum) 5 258-F15(30.4%)
B obANA &H g E AN 2L T9E ©2 Uehstth(Table 3). Lee, Park et al(2011)°] H7}3
FT063%), FES 3RFLG. %2 Yebkon, 488 A w3, B AQelx e AsSE 55F AFde o
< 1294 A Eo] 2E8FH(16%), B2s T thdA A2l APz wo] Lt wa AQ o
A0 0EFL24%) 22 ZAHAHKTable 3). el mige) pxshe B FREAA ojn] 2hHe]
¥k AR e L83 sk, & A9 1294 Aate] FARTO EAL Uehjs EEo] B Roz
HEo] B b AES WA LEHE E4o] UEYT  mrgeo.
olFF Ade xEAEO] HFEZ4E Hls iR FAsfel Z235 g AR S F Byojo] ke GExwow
Table 3. List of alien plants in the Gyeong-in Ara Waterway
Taxa Col. no L-f N.D. Orig. Int.-p.
Papaveraceae %] H] 3}
Papaver rhoeas L. 7 ¥ 1] KIMJH13255 1 1 Eu 2
Chenopodiaceae g o}
Chenopodium ficifolium Sm. & o5 KIMJH13173 1 5 Eu 1
Chenopodium glaucum L. 38 o} KIMJH13274 1 3 Eu 1
Amaranthaceae Y] &3}
Amaranthus patulus Bertol. 7F=2Y] & KIMJH13394 1 5 sA 3
Amaranthus retroflexus L. BY]& KIMJH13393 1 2 tA 1
Caryophyllaceae X = 3
Cerastium glomeratum Thuill. FHIYEZYE KIMJH13055 2 5 Eu 3
Silene alba (Mill.) E. H. L. Krause ©%o] &) KIMJH12222 2 1 Eu 3
Silene armeria L. 3ol HE KIMJH13176 1 2 Eu 1
Spergularia bocconi (Scheele) Graebn, 2 & 7R 7] W] x}2] KIMJH13300 2 2 Eu 3
Vaccaria hispanica (Mill.) Rauschert ZHj o] & KIMJH12220 1 1 Eu 2
Polygonaceae ©}T] 3}
Polygonum orientale L. 8] KIMJH13276 1 3 As 1
Rumex crispus L. 28] A 0] KIMJH13158 Pe. 5 Eu 1
Malvaceae =3}
Abutilon theophrasti Medik. 1A KIMJH13286 1 3 As 1
Hibiscus trionum L. 8+& KIMJH12170 1 2 Eu 1

sEEaizssix| M3 A A3S, 2017
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Table 3. Continued.

Taxa Col. no L-f N.D. Orig. Int.-p.
Brassicaceae 4 A+3}3}
Brassica juncea (L.) Czern. 7t KIMJH13027 2 5 As 1
Lepidium densiflorum Schrad. A thehd o] KIMJH13171 2 3 nA 1
Lepidium virginicum L. & TFEd o] KIMJH13162 2 5 nA 3
Sinapis arvensis L. S7¢ KIMJH12183 1 2 Eu 3
Thlaspi arvense L. 2] KIMJH13048 2 3 Eu 1
Rosaceae 7FW] 3}
Potentilla supina L. 7N 2xA1 37 H] KIMJH13038 2 3 Eu 1
Fabaceae Z-3}
Amorpha fruticosa L. ZA| ¥ 32] KIMJH13194 Tr. 5 nA 2
Astragalus sinicus L. A-&% KIMJH13022 2 2 As 1
Indigofera bungeana Walp. 2g-ot% KIMJH12199 Tr. 2 As 3
Lespedeza lichiyuniae T. Nemoto, H. Ohashi & T. Itoh A-5=H]4=2] KIMJH13381 Tr. 1 As 3
Lotus corniculatus L. A FH = o] KIMIH13034 Pe. 1 Eu 3
Medicago lupulina L. Zt7) 22 KIMJH13168 2 3 Eu 1
Medicago sativa L. A7) &) KIMJHI13185 Pe. 2 Eu 1
Melilotus albus Medik. 81854z KIMJH13184 2 3 As 2
Melilotus suaveolens Ledeb. Z-5¥12] KIMJH13275 4 As 1
Trifolium hybridum L. AE7ZE KIMJH13166 Pe. 2 Eu-As 3
Trifolium pratense L. H2E7 & KIMJHI13165 Pe. 3 Eu 1
Trifolium repens L. E7E KIMJH13036 Pe. 5 Eu-Af 1
Onagraceae ¥l %3}
Oenothera biennis L. @50 % KIMJH13193 2 5 nA 1
Euphorbiaceae ™ 53
Euphorbia maculata L. ZEH Y KIMJH12215 1 4 nA 2
Euphorbia supina Raf. o]7]gRlt) KIMJH13292 1 nA
Solanaceae 7}A] 3}
Datura tatula L. 5EE KIMJH13289 1 3 tA 1
Solanum americanum Mill. 7] =7}vt5 KIMJH13288 1 2 nA 3
Convolvulaceae o] Z3}
Cuscuta pentagona Engelm. W] =32 A KIMJH13303 1 5 nA 3
Ipomoea hederacea Jacq. W] =U2%E KIMJH13363 1 3 tA 3
Ipomoea lacunosa L. N7} KIMJH12224 1 2 nA 3
Ipomoea purpurea (L.) Roth TZJUYZE KIMJH13314 1 3 tA 1
Quamoclit coccinea (L.) Moench 524 FE% KIMJH13366 1 3 tA 1
Plantaginaceae 3 7 o] 3}
Plantago lanceolata (Koidz.) Ohwi & 7 o] KIMJH16129 Pe. 3 Eu 2
Scrophulariaceae ¥4}
Verbascum thapsus L. - & KIMJH14094 2 2 Eu 3
Veronica arvensis L. AN ELE KIMJH13023 1 3 Eu-As 1
Veronica persica Poir. 27/ E&<E KIMJH13044 2 5 Eu-As 2
Asteraceae =3}3
Ambrosia artemisiifolia L. S A& KIMJH13359 1 5 nA 2
Ambrosia trifida L. HFAANAE KIMJH13378 1 4 nA 3
Aster pilosus Willd. W] =452 0] KIMJH13361 Pe. 5 nA 3
Aster subulatus var. sandwicensis (A. Gray) A. G. Jones ZH|HA-F=-3} KIMJH13353 1 5 tA 3
Bidens frondosa L. W] =F7}5ANE] KIMJH13374 1 5 nA 3
Bidens pilosa L. &=/ 8) vl KIMJH13392 1 4 sA 3
Centaurea cyanus L. S8 =r3} KIMJH13182 2 2 Eu 2
Chrysanthemum leucanthemum L. 3= 3} KIMJH13051 Pe. 1 Eu 2
Conyza canadensis (L.) Cronquist &% KIMJH13279 2 5 nA 1
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Table 3. Continued.

Taxa Col. no L-f N.D. Orig. Int.-p.
Coreopsis lanceolata L. ZFA= KIMJH12174 Pe. 2 nA 2
Coreopsis tinctoria Nutt. 7] % KIMJH12201 1 2 nA 1
Cosmos bipinnatus Cav. IR~ KIMJH12190 1 3 nA 2
Crassocephalum crepidioides (Benth.) S. Moore FZAU-E KIMJH13287 1 2 Af 3
Crepis tectorum L. Y =T E2] KIMJH13199 1 1 Eu 3
Erechtites hieracifolia (L.) Raf. ex DC. &2 UE KIMJHI2173 1 3 nA 3
Erigeron annuus (L.) Pers. 71'g% KIMJH13167 2 5 nA 1
Galinsoga ciliata (Rafin.) S. F. Blake & Zro})n] KIMJH13307 1 3 tA 3
Lactuca scariola L. 7WX733F KIMJH13271 2 5 Eu 3
Senecio vulgaris L. 7142t KIMIH13024 1 5 Eu 1
Sonchus asper (L.) Hill H7FA% KIMJHI13156 1 5 Eu 1
Sonchus oleraceus L. 7R KIMIJHI13157 1 3 Eu 1
Tagetes minuta L. Tt~} H] KIMJH13371 1 4 sA 3
Taraxacum officinale F. H. Wigg. A FTEd| KIMJH13025 Pe. 5 Eu 1
Tragopogon dubius Scop. 2] o}A] H] KIMJH13164 2 2 Eu 3
Xanthium canadense Mill. 2= 317}z KIMJH13370 1 4 nA 3
Xanthium italicum Moretti 7HA] =31 w}2] KIMJH13369 1 1 nA 3
Poaceae 3}-3}
Chloris virgata Sw. Y =8} 0] KIMJH13350 1 2 tA 1
Elymus repens var. aristatum Baumg 7HHF702 KIMJH16130 Pe. 1 Eu 1
Festuca arundinacea Schreb. 271 9€ KIMJH13037 Pe. 5 Eu 3
Hordeum jubatum L. 72 H2 & KIMJH13250 Pe. 1 Eu 3
Leptochloa malabarica (L.) Veldkamp ZAZ=F Al KIMJH13266 1 2 As 3
Lolium multiflorum Lam. F2.2] KIMJH13181 2 3 Eu 3
Lolium perenne L. 2 & KIMJHI13159 Pe. 3 Eu 2
Panicum dichotomiflorum Michx. B]=77]7%+ KIMJH13360 1 5 nA 2
Poa pratensis L. FELE KIMJH13032 Pe. 5 Eu 1
Puccinellia distans (Jacq.) Parl. 2] Z17] 3] Fo] KIMJH13195 Pe. 3 Eu 3

Col. no. Collection number.
L-f. Life-form; 1. Annual; 2. Biennial; Pe. Perennial; Tr. Tree.
N.D. Naturalized degree.

Orig. Am. America; sA. south America; nA. north America; tA. tropical America; As. Asia; Eu. Europe; Eu-As. Europe-Asia; Eu-Af.

Europe-Africa; Af. Africa.
Int.-p. Introduced period.

ASE 29 SFEHE FZAUE(Crassocephalum crepidioides)
I BEEANA Agoz ¥t ERlFHA ASE 19 AT
HEe Y=REH(Crepis tectorum)’t #EEH A= Aot
Ol5& F EEAAAA Hoju &4t A e FLE A
LA RUEYe] 9% AcR AA4dTt

0

3.1.4 K]

PAA] FEL 9¥Yrro] 35EBEZo T AA QHAE
T 427%F A Mg B2 HEs Efon, oy

FHAAE FAA FotlE 7t 228 7F7(26.9%), SGoh
A BEFT(9.8%), Fot 7t 3RFT(3.6%) S
2 ZAEAT. o] 9o ofrlotd *J IEFZ(11%), kAl
orgAl 3ERFF(B.6%), otZIF 9 FH-ok=ZI It Aike]
A 1 EFTQ4%) 22 FAHIA E}(Table 3).

3.1.5 0IAI7|

Shits QA EY o]YAl7]E Park et al(2002)9] 7]F
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o wt Al 171 A oIFHEH 19219744, A 271+
1922 5E 19633744, Al 371 1964'd olF A= T
T 2 ZAbA g8 QA E F old 1714 AF
He &2 F9E(Hibiscus trionum), AMNELEZ(Veronica
arvensis), W=BFEo)(Chloris virgata) 5 34T, 271
8 A5 R-2] (Melilotus albus) ENELEVeronica persica),
S X o}E(Poa pratensis) 148572, 371 7H=gvs
(Amaranthus patulus), Y O|(Lepidium virginicum),
E7NE(Trifolium hybridum) & 34EFTLZ2 E4FHAT

(Table 3). @ibze] RE3e A E 32187 (Lee,
Park et al, 2011)2 UIG2Z 3 oJAI7|E FEIF HW
3, ofgtli A o] A EL olq) 17]e AZEHE FE
FhHeR gol SdstAth 22y ke Wl £¥5h=
QIAEL Y] 37]o] THoz Fvtd z%% Zrobsbm
A3 Tl rﬂr~ A&587 wste A 5 AFA1719
JgHAE HlES B wokd A i@ﬂ:ﬂ:}
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Jjaponicus), A FEx=Fo],

32 AlMEE 5ol 943 BE Aol vl e o] of(Merasequoia
A9 ol@Mze WEsh= 47 T AAske) AR ghyplostroboides), 3B (Sophora japonica) FO2 o]
&

FojR L, I 3FPoZE @Ol E(Oenothera biennis),

o] B¥3A ot} 2¥=(Dendranthema boreale), 73 oA & (Setaria viridis) 5 ©I

23 FIHARDEY #FE AJAUE FAE(Rhododendron F2 sk A= SANAE, AL (Forsythia
indicum), VI H(Prunus jamasakura), ER7)(Acer triflorum), koreana)7t AR i, 1 dFANE &(drtemisia indica),
ZA W2 (Admorpha  fruiticosa) SLE o] FJA A, I NG Z(Erigeron annuus), A= o] FHFAT
Sl = E7E(Trifolium repens), Z]--Z|—7HX]-E](Medicago g L= W2 9 AAAZRRES A }_/gﬂo}
sanva) S0 Y (Festuca arundinacea), Xt (Zoysia japonica) UThFig. 4). GHE F7} 23 22 9 #2HAUAT &

F2 Edstdn. Agdde oAU F(Robinia Aste] 35322 FrHE AT
pseudoacacia)?t AR AL, I FFole MFHEFH 549 T7HAR3)Y 2E Ad = g, 2494,
(Lotus corniculatus), Z5A = (Coreopsis lanceolata), 7} 2 (Phragmites communis) &°] 33T TEAA
A= Zo] LAY MTFY =Y WS Zo] xAA = 2AMA Y5 (Populus % tomentiglandulosa), ¥ \5-(Rhus
E} d=o] SAThFig. 3) g9HE g7 2= 2B Javanica) SLE o|FolAi, I stFHPoRE Fdotx
9 AEAAY7L BF S35t 2 JFeE aE2 (Indigofera bungeana), AFNAE, 7FA45F S0l F2 &
’Eﬂrﬂoﬂ/ﬂ AT & QHAE] A= Aol H9 stttk Agels HFUE7E d™sl 3, 1 skeele 2
st 45 5o 2 FrHE Y Lol &, 2=, ZAolXE Fol $ASET = W A

WA FIHAR2)S 28 A
28A=, 4

- = o x—0

Waterway
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Fig. 3. A stratification of riparian vegetation established on ARI site in 2016. Mi.s: Miscanthus sacchariflorus,
G.s: Glycine soja, Z.: zoysia japonica, A.t. Acer triflorum, L.c: Lotus corniculatus, P.j: Prunus
jamasakura, F.a: Festuca arundinacea, C.:. Coreopsis lanceolate, R.i: Rhododendron indicum, A.f:
Amorpha fruiticosa, M.s: Medicago sativa, L.s: Lactuca scariola R.p: Robina pseudoacacia
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Fig. 4. A stratification of riparian vegetation established on AR2 site in 2016. S.j: Sophora japonica, S.v: Setaria
viridis, D.b: Dendranthema boreale, M.g: Metasequoia glyptostroboides, C.c: Contza canadensis, H.j:
Humulus japonica, A.o: Arternisia orthobotrys, S.b: Sonhus brachyotus, S.k: Salix koreensis.
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Fig. 5. A stratification of riparian vegetation established on AR3 site in 2016. A.t: Ambrosia trifida, P.t: Populus
tomentiglandulosa, 1.b: Indigofera bungeana, P.j: Phus japonica, P.c: Phragmites communis, Ab.t: Abutilon

theophrasti,
Oenothera biennis.

E.c: Echinochloa crusgalli, Co.c:

Commelina comununis, A.c: Artemisia capillaris, O.b:
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Fig. 6. A stratification of riparian vegetation established on AR4 site in 2016. P.d: Pinus densiflora, S.i:

stephanandra incisa, D.c:

hackehianum, P.c: Phragmites communis, L.j:

lanceolata, E.x: Elymus repens var. aristatum.
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Deutzia crenata, C.r:

Chionanthus retusus, Ag.c: Agropyron ciliare var.

Leonurus japonica, Pu.l: Pueraria lobota, P.: Plantago

FANAE FUAGel oal 2HE BAPNES &
Tyl we Aol REFT. 1 REE A HAx

2 ZF3E 79, 2EAEY, 5, A58
ZHY9 A4S Helth(Lee et al, 2013). ZBY B %
TR vH= grb 2, A4 Wi She AdH
GAAE wrFotA &star, AAFIL sh o] opd ¢
A Eolut A Ee] 8 3, 455 LR FIhE A

olgigt A= shH HdAIgol AMAAL AT AAE
AAA ot AejA ] std Fdolr] Eoes 24 A
49 T A 2HE FAV] wEelth E7,
olMl U El (amenity) & 93 ADAEZR, A 9 EFAA

AeTEZ HEel ¥, ‘?}Z:i—% gHTEE 7t

N'E
Bl 2 ox Jn Mz

s ] 3L
ReE 5 AHAA Vs Boe o0& 2 #H, AFT]50l
ZzHE Aol YehdthAn et al, 2014). st $H
7 35 2 EF 729 A& AF FT o8 g%
A& 2w, AF %Zl z4o=z A4 dF 4
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Chun, 2013; You et al., 2014). & MY oot A&
e 247 Wsks guA 715S GBI, AR E
9 AEF B7He A0l 97 B 57t S7HH0) dAK
e ARAAW, F7 27 B7H0) §47 BRH1
st=9) s 45S 2 AlZlth(Richardson et al., 2007,
Van Lill et al,, 1980; Zavaleta et al., 2001).
ol EAYE A AdMMe YHY JIDGEF
71zt A9 3 FHE AP, dxsd RS
d 59 2dE Vxstd AYF 75s A
4 F de MAEEE At oF FrHAn et al, 2014;
An et al,, 2015; Lee, Jeong et al., 2011). W&tA] ETHY]
TZE 7L A= Bl ofgiZ e Ze gude 84
o] P9 AAdzye dHoz MNAY Fart ok E=T
FHAAN FFEHE AA AG o]277AA
o A A28 ud Z AFAAE W
EetEE Shrh. wEko] WIS
A4t A FGo gA X o
AQd e HEdd Age] whie FE 83 i A4
A A AMH =918 ES FTHAn et al, 2016).
Q2] HPAES 19N THE T2 UAA 1
12 ol 3, AAAANE A UeA g7 o
ol FxAHYA AARGE AYFE =9 A9 =
Aol A #HEdte Aol T2 THLim et al, 2009; Lim
and Hwang, 2006). ZHAF A5 S A9 HL2
A g9 4 dAsta, tABHAY g B
4E& /A o 538, MEUFR(Salix spp.)S A=
2 3Y 2%, EY T8 59 =94 F#E& A
24 b9E 33 A4 FAs FAFE e
(nurse plant) &S FP5EaL, Yot AEFY] YEohd
gol F7tsted AAE APF S AN THLee et
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AAHE & 4FE AYGez JFsd FAYgy &
g = AAgsES XA, Yoyt g E el o
< 27 s 9 TEEYS viEd €8E & JTHMOE,
2006)

4. Conclusion

AAAE FET BEAE 7HA HES FPANE 2
= HE2 AYFY Aee AL, GeiAel o
FFE T EXolE #3E AT £EE vl R
E& HEE SPITKSDL 2010). B okt

NP A gld AHAEL 177 634 80F 28E, & 82
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