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Monitoring Vegetation Structure Changes in Urban Wetlands™
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ABSTRACT

Urban wetlands provide various ecosystem services and are subject to restoration and creation projects
due to their increased value in the context of climate change. However, the vegetation structure of
wetlands is sensitive to environmental changes, including artificial disturbances, and requires continuous
maintenance. In this study, we conducted a vegetation survey of three wetlands created as part of a
project to restore urban degraded natural ecosystems and monitored the quantitative changes in wetland
vegetation structure using an unmanned aerial vehicle. The vegetation survey revealed 73 species in
Incheon Yeonhui wetland, and the change in vegetation composition based on wetland occurrence
frequency was 11.5% on average compared to the 2018 vegetation survey results. The vegetation survey
identified 44 species in Busan Igidae wetland, and the proportion of species classified as obligate upland
plants was the highest at 48.8% among all plants, while the proportion of naturalized plants accounted

for 15.9% of all plants. The open water surface area decreased from 10% in May 2019 to 6.7% in
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May 2020. Iksan Sorasan wetland was surveyed and 44 species were confirmed, and it was found that

the proportion of facultative wetland plant decreased compared to the 2018 vegetation survey results,

and the open water surface area increased from 0.4% in May 2019 to 4.1% in May 2020. The results

of this study showed that wetlands with low artificial management intensity exhibited a tendency for

stabilization of vegetation structure, with a decrease in the proportion of plants with high wetland

occurrence frequency and a relatively small number of new species. Wetlands with high artificial

management intensity required specific management, as they had a large change in vegetation structure

and a partially high possibility of new invasion. We reaffirmed the importance of continuous monitoring

of vegetation communities and infrastructure for wetlands considering the function and use of urban

wetlands, and restoration stages. These research results suggest the need to establish a sustainable

wetland maintenance system through the establishment of long-term maintenance goals and monitoring

methods that consider the environmental conditions and vegetation composition of wetlands.

Key Words: Sustainable ecological wetland, Wetland vegetation monitoring, Wetland ortho-imagery,

Unmanned aerial vehicle monitoring
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Table 1. Location and description of study sites

Site 2 (Busan Igidae)

Site 3 (Iksan Sorasan)

Site 1 (Incheon Yeonhui)

414-1, Yeonhui-dong, Seo-gu, Incheon

197, Yongho-dong, Nam-gu, Busan

291-25, Yeongdeung-dong, Tksan-si, Jeollabuk-do

Area 3,852m' Created | 2016.06. Area 1,865M | Created | 2014.12. Area 7013m | Created | 2015.12.
Bean goose, Great . dlggmg Lesser
. Dybowski’s frog, Giant .
spotted East Asian frog, K Yellow water bu cattail,
Target |  woodpecker, Major | water-chestn Target § Major | floating heart, Target & Major | Common
" . ! salamander, . ! Common .
species | Bekko tombo, |vegetation | ut, Whorled species Percari vegetation | Whorled species |, el Asian vegetation | reed,
Giant water bug, water-milfoil grine water-milfoil . Manchurian
Korean golden frog falcon swallowtai wild rice
& butterfly
¢ intensity | My, 2019 September, Management intensity |\ 2019 September, Management intensity | \g,o 2019 September,
( 8 o pant 2019 (Comparison of wetland 2019 (Comparison of wetland 2019
Comparison of weland lant i i lant communi i
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Figure 1. A Screenshot of Pix4D mapper(site 2)
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Figure 2. Process of Physiognomic vegetation mapping
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Figure 3. Changes of vegetation cover area within
wetlands due to maintenance in site 2
(a: May 2020, b: June 2020, c: July 2020)

Figure 4. Actinostemma lobatum Maxim. suppresses
lower vegetation in site 3
(d, e, f: September 2019, g, h, i: August 2020)
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The change of dominant vegetation cover

(Yeonhui Javeonmadang wetland)
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Figure 5. Change of dominant vegetation area in site 1

The change of dominant vegetation cover
(Igidae Jayeonmadang wetland)
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Figure 6. Change of dominant vegetation area in site 2
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(Sorasan Jayeonmadang wetland)
he.6% 94.9%
100 " Q5 Qo

40

Relative area of dominant vegetation
)

2019.05 2019.09 2020.05

B Typhamgistata = Zeanialativlia = sctinostenna lobatun

B m Openwater —e— Propottion of tetalvezetation rea

Figure 7. Change of dominant vegetation area in site 3
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Figure 11. The actual vegetation map on physiognomy classification in site 1
* Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological Restoration.
Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.

Table 3. Comparison of aquatic plant morphology and life-form in site 1

N Herbaceous plants| Woody plants |7, Herbaceous plants| Woody plants |q,
20 1 8 A.mmél/ Perennials| Shrub Tree 1 2020 A.mmél/ Perennials| Shrub Tree 1
Biennial Biennial
Submerged ) 3 3 Submerged ) 4 4
plants plants
Floating ) 1 1 Floating ) 2 2
plants plants
Floating- Floating-
leaved plants| 1 2 3 leaved plants 1 3 4
Climbing Climbing
Plants ) ) 0 Plants 2 2 4
Etc. 8 12 1 3 24 Etc. 13 32 6 8 59
Total 9 18 1 3 31 Total 16 43 43 8 73

*Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological Restoration.
Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.
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Figure 12. The actual vegetation map on physiognomy classification in site 2

* Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological
Restoration. Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.

Table 4. Comparison of aquatic plant morphology and life-form in site 2

« Herbaceous plants| Woody plants Herbaceous plants| Woody plants
2018 A.nn uai\I/ Perennials| Shrub Tree Total 2020 A.nn uaill/ Perennials| Shrub Tree Total
Biennial Biennial
Submerged Submerged
- - 0 - - 0
plants plants
Floating ) 2 2 Floating ) 2 2
plants plants
Floating- Floating-
leaved plants } 4 4 leaved plants| } 5 5
Climbing ) ) 0 Climbing ) 1 1
Plants Plants
Etc. 5 15 3 3 26 Etc. 9 21 3 3 36
Total 5 21 3 3 32 Total 9 29 3 3 44

*Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological Restoration.
Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.
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Figure 13. The actual vegetation map on physiognomy classification in site 3
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*Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological
Restoration. Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.

Table 5. Comparison of aquatic plant morphology and life-form in site 3

« Herbaceous plants| Woody plants Herbaceous plants| Woody plants
20 1 8 A.nnua.d/ Perennials| Shrub Tree Total 2020 A.nn uE.ll/ Perennials| Shrub Tree Total
Biennial Biennial
Submerged ) 1 1 Submerged ) 2 2
plants plants
Floating ) 2 2 Floating ) 2 2
plants plants
Floating- 2 Floating- 3 3
leaved plants ) leaved plants| )
Climbing Climbing
Plants 2 ) 2 Plants 2 ) 2
Etc. 10 15 1 3 29 Etc. 12 18 1 4 35
Total 12 20 1 3 36 Total 14 25 1 4 44

*Kim NY, Song YK, & Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological Restoration.
Journal of the Korea Society of Environmental Restoration Technology, 21(6), 95-113.



TA W FA9] AR TR st RUE R

147

References

Ahn KH, Lim JC, Lee YK, Choi TB, Lee KS,

Im NS, Go YH, Suh JH, Shin YK, & Kim
MIJ. 2016. Vegetation Classification and
Distributional Pattern in Damyang Riverine
Wetland. Journal of Environmental Impact
Assessment, 25(2), 89-102.

Alikhani, S., Nummi, P., & Ojala, A. 2023.

Bae

Modified, Ecologically Destructed, and
Disappeared — History of Urban Wetlands in
Helsinki Metropolitan Area. Wetlands 43, 33.
https://doi.org/10.1007/s13157-023-01671-w
SH & Lee SD. 2018. Construction and
Management Plan of Constructed Wetland for
Promoting Biodiversity, Journal of People,
Plants, and Environment 2018;21(3):185-
202.,  https://doi.org/10.11628/ksppe.2018.
21.3.185

Bai Jh., Cui, Baoshan., Cao, Huicong., Li, Ainong.,

& Zhang, Baiyu. 2013. Wetland Degradation
and Ecological Restoration. The Scientific
World Journal. 2013. 523-632. https://doi.org
/10.1155/2013/523632.

Bressler, D. W., & Paul, M. J. 2005. Effects of

eutrophication on wetland ecosystems.
Unpubl. report, Tetra Tech, Inc.(online)
http://nsteps.tetratech-ffx.com/PDF&
otherFiles/literature_review/Eutrophication
%20effects%20on%20wetlands.pdf

(December 10 2010).

Brinkmann, K., Hoffmann, E., & Buerkert, A. 2020.

Spatial and Temporal Dynamics of Urban
Wetlands in an Indian Megacity over the Past
50 Years. Remote Sensing, 12(4), 662.

Choung YS, Lee WT, Cho KH, Joo KY, Min BM

, Hyun JO, & Lee KS. 2012. Categorizing

Vascular Plant Species Occurring in Wetland

Ecosystems of the Korean Peninsula. Center

for  Aquatic Restoration,

Chuncheon. 243pp.

Ecosystem

Chun SH. 2008. Distributional Patterns and the

Evaluation of Hydrophytic Plants of Urban
Wetlands in Seongnam City, Gyunggi-do
Province, Korea. Korean Journal of Environ-
ment and Ecology, 22(2), 159-172.

Comer, P.J. D. Faber-Langendoen, S. Menard, R.

O’Connor, P. Higman, Y.M. Lee, & B. Klatt.
2017. User Guide for Wetland Assessment
and Monitoring in Natural Resource Damage
Assessment and Restoration. Prepared for
DOI Natural Resource Damage Assessment
and Restoration Program. NatureServe,
Arlington VA.

Dressing, S.A., D.W. Meals, J.B. Harcum, J.

Fan,

Spooner, J.B. Stribling, R.P. Richards, C.J.
Millard, S.A. Lanberg, & J.G. O’Donnell.
2016. Monitoring and Evaluating Nonpoint
Source Watershed Projects. United States
Environmental Protection Agency Office of
Water

Hongxiang., Xu, Ligang., Wang, Xiaolong.,
Jiang, Jiahu., Feng, Wenjuan., & You, Hailin.
2019. Relationship Between Vegetation

Community Distribution Patterns  and
Environmental Factors in Typical Wetlands
of Poyang Lake, China. Wetlands

(Wilmington, N.C.), 39(S1), 75-87.

France, R.L. 2003. Wetland Design: Principles and

Practices for Landscape Architects and
Land-Use Planners. W.W. Norton, New York.

Geist, C., & Galatowitsch, S. M. 1999. Reciprocal

Model for Meeting Ecological and Human
Needs in Restoration Projects. Conservation
Biology, 13(5), 970-979.

Ghosh, Sasanka. & Das, Arijit. 2019. Urban



148 AU -

oAq - o2z -

opy

e

expansion induced vulnerability assessment
of Fast Kolkata Wetland using Fuzzy MCDM
method. Remote Sensing Applications, 13,
191-203.

Guh JO, Lee DJ, Kuk YL, & Chon SW. 2009.
Water and ruderal plant flora of Korea. Seoul:
Haksuljungbocenter.

Guo, Meng., Li, Jing., Sheng, C.L., Xu, Jiawei.,
& Wu, Li. 2017. A Review of Wetland

Sensing.  Sensors. 17.  777.
https://doi.org/ 10.3390/s17040777.

Ho, Mengchi., & Richardson, Curtis J. 2013. A

five year study of floristic succession in a

Remote

restored  urban  wetland.
Engineering, 61, 511-518.

Hong JP, Kim HS, Sim YJ, Eo YJ, Lee KS, Lim
JH, Kim MH, Kim SJ, Kim HY, & Jo KY.

2018. Research on the establishment of

Ecological

guidelines for urban ecological restoration
projects. Ministry of Environment, Korea
Association of ecological restoration.

Jang JH. 2013. Method of Restoration and
Management for Biodiversity Improvement
of Urban Wetlands in Seoul. PhD dissertation.
Department of Landscape Architecture
Graduate School, University of Seoul. Seoul,
South Korea

Jill A. Hapner. 2006. Development of Methods
to Assess and Monitor Small Wetlands
Restored on Private Lands. Final Report to
U.S. EPA - Region V Wetland Program
Grant # CD96509801-0

Kang MJ, Kim CS, & Oh KH. 2007. Flora, Actual
Vegetation Map, and Primary Production of
the Vascular Hydrophytes and Hygrophytes
in the Upo Wetland. Journal of Wetlands
Research, 9(2), 44-.55.

Kim CH, & Myuong H. 2008. A 4-year Follow-up

Survey of Flora at the Human-made Wetlands
Along Boknaecheon of Juam Lake.Korean
Env. Res & Revg. Tech, 11(5), 25-37.

Kim NY, Song YK, & Lee KH. 2018. Change
in the Wetland Vegetation Structure after the
Ecological Restoration. Journal of the Korea
Society of Environmental Restoration
Technology, 21(6), 95-113.

Korea National Arboretum. 2023. Checklist of
Vascular Plants in Korea. Korea National
Arboretum. Retrieved Mar. 22 2023 available
from http://www.nature.go.kr/kpnifindex.do..

Lee CB. 2003. Coloured flora of Korea. Seoul:
Hyangmunsa

Lee IW, & KIM KD. 2021. A Study on the
Ecological Characteristics and Management
of Vegetation in Gudam Wetland. Journal of
Wetlands Research, 23(2), 133-143.

Lee KJ, Lee SD, & Kwon JO. 2003. The Analysis
of the Ecological Characteristics of the Major
Wetland Types in Seoul. Korean Journal of
Environment and Ecology, 17(1), 44-55.

Lee ST. 1997. BEMEMRRE |
Academybooks

Li, Yangfan., Shi, Yalou., Qureshi, Salman., Bruns,
Antje., & Zhu, Xiaodong. 2014. Applying the

concept of spatial resilience to socio-

Seoul:

ecological systems in the urban wetland
interface. Ecological Indicators, 42, 135-146.

Lishawa, S. C., Lawrence, B. A., Albert, D. A.,
Larkin, D. J., & Tuchman, N. C. 2019.
Invasive species removal increases species
and phylogenetic diversity of wetland plant
communities. Ecology and Evolution, 9(11),
6231-6244.

McCoy-Sulentic, M. E., Kolb, T. E., Merritt, D.
M., Palmquist, E. C., Ralston, B. E., & Sarr,
D. A. 2017. Variation in species-level plant



=A ) #70e] A7E We mUEe 149

functional traits over wetland indicator status
categories. Ecology and evolution, 7(11),
3732-3744. https://doi.org/10.1002/ece3.
2975

Ministry of Environment. 2007a. Ecological risk
assessment and management of invasive vines
for biodiversity and ecological functions in
riverine wetland. [online] Available at:
<https://scienceon.kisti.re.kr/srch/selectPOR
SrchReport.do?cn=TRK0200800000313>

Ministry of Environment. 2007b. Master Plan for
Wetland Conservation

Ministry of Environment. 2019. A treasure trove
of biodiversity, wetlands are disappearing.
[online] Available at: <https://www.me.
go.kr/home/web/board/read.do?boardMaster
Id=1&boardld=933440&menuld=286>

Ministry of Environment. 2020. Wetland Protected
Area and Ramsar Wetland Status. [online]
Available at: <http://www.me.go.kr/home/
web/policy_data/read.do?pagerOffset=0&ma
xPageltems=10&maxIndexPages=10&searc
hKey=&searchValue=&menuld=10259&org
Cd=&condition.delete Yn=N&seq=7479>

Rydin, Hékan.,, Hylander,

Kristoffer., Nilsson, Mats B., Lindborg,

Moor, Helen.,
Regina., & Norberg, Jon. 2017. Towards a
trait-based ecology of wetland vegetation. The
Journal of Ecology, 105(6), 1623-1635.

Neoscape laboratory. 2021. Establishment of space
restructuring plan for Tancheon Taepyeong
Wetland Ecological Garden where nature and
people coexist. Seongnham city

Nishimoto, Takashi., Nishimoto, Takashi., Hada,
Yoshio., & Hada, Yoshio. 2013. Twelve years
of vegetation change in an artificial marsh
after the transfer of plants and hydrological
restoration.

Landscape and Ecological

Engineering, 9(1), 131-142.
Pande-Chhetri, R., Abd-Elrahman, A., Liu, T.,

Morton, J., & Wilhelm, V. L. 2017.

Object-based

vegetation  using

classification of wetland

very  high-resolution
unmanned air system imagery. European
Journal of Remote Sensing, 50(1), 564-576.

Park MO, Kwon HJ, Koo BH, Kim HG, Li L,
& Choi IK. 2013. Inventory Development
according to Aquatic Environment Fitness and
Classification Characteristics of Plants for
Urban Water Space. Journal of the Korea
Society of Environmental Restoration
Technology, 16(2), 93-104.

Paul, s. Ed. 2013. Workbook for managing urban
wetlands in Australia. 1st edn(Sydney
Olympic Park Authority). eBook available
through ~ www.sopa.nsw.gov.au/education/
WETeBook/, ISBN 978-0-9874929-0-4

Shiferaw, W., Demissew, S., & Bekele, T. 2018.
Ecology of soil seed banks: Implications for
conservation and restoration of natural
vegetation: A review. International Journal
of Biodiversity and Conservation, 10(10),
380-393.

Simpson, G., & Newsome, D. 2017. Environmental
history of an urban wetland: from degraded
colonial resource to nature conservation area.
Geo: Geography and Environment 4(1):
¢00,030.

Son DJ, Lee HH, Lee EJ, Cho KH, & Kwon DM.
2015. Flora and Vegetation Structure in a
15-Year-Old Attificial Wetland. Ecology and

Infrastructure,  2(1), 54-63.
https://doi.org/10.17820/ER1.2015.2.1.054

Sremacki, M., Obrovski, B., Petrovi¢, M.,
Mihajlovié, 1., Dragicevi¢, P., Radi¢, J., &
Miloradov, M. V. 2020. Comprehensive

Resilient



150 A - FE - o)Fd - o]2F - FI2
environmental monitoring and assessment of Hydro, Fish and Wildlife Compensation
protected wetland and lake water quality in Program (Coastal), B.C. 38 pp. + Appendices
Croatia and  Serbia. = Environmental Wanek, A. S., Hargiss, C. L., & Norland, J. 2022.
Monitoring and Assessment, 192(3), 1-11. Hydric vegetation communities across rural,

Taddeo, Sophie. 2013. Remote Sensing Tools for peri-urban, and urban zones within the Prairie
the Large-Scale Monitoring of Vegetation Pothole Region, Urban Forestry & Urban
Dynamics in Wetland Ecosystems. University Greening, Volume 70, 2022, 127539, ISSN
of California, Berkeley. 1618-8667,  https://doi.org/10.1016/j.ufug.

Tuttle, K.N. 2013. Continued monitoring of the 2022.127539.
constructed wetland at Diversion Reservoir, Yang, Zhaohui., Bai, Junwu., & Zhang, Weiwei.
Jordon River Watershed, Southern Vancouver 2021. Mapping and assessment of wetland
Island. LGL Report EA3285. Unpublished conditions by using remote sensing images
report by LGL Limited environmental and POI data. Ecological Indicators, 127,

research associates, Sidney, B.C., for BC Ecological indicators, 2021-08, Vol.127.



TA W FA9] AR TR st RUE R

151

Appendix 1. List of plant species in each study sites(2018*-2020)

Family
Scientific name (Korean name)

Incheon
Yeonhui’
(2018)

Incheon
Yeonhui
(2020)

Busan
Igidae®
(2018)

Busan
Igidae
(2020)

Iksan
Sorasan’|
(2018)

Iksan
Sorasan
(2020)

Equisetaccae

Equisetum arvense L. (41¥7])
Pinaceae

Pinus densiflora Siebold & Zucc. (&Y

Pinus thunbergii Parl. (F%
Nymphaeaceae

Nelumbo nucifera Gaertn. (9%

Nymphaea tetragona Georgi (5-%)

Ceratophyllaceae

Ceratophyllum demersum L. (5-°1°H)
Ranunculaceae

Ranunculus japonicus Thunb. (7] 2] o} H])
Ulmaceae

Celtis sinensis Pers. ()
Cannabinaceae

Hurmulus japonicus Siebold & Zuce. (BAE =)
Aizoaceae

Tetragonia tetragonoides (Pall) Kuntze (3] %)
Portulacaceae

Lampranthus spectabilis (Haw.) NEBr. (39
Polygonaceae

Persicaria hydropiper (L.) Delarbre (o19)

Persicaria nodosa (Pers.) Opiz (27]14)

Persicaria pubescens (Blume) H. Hara (H}H.o] %))

Persicaria thunbergii (Siebold & Zucc.) H. Gross (_TLU}E])

Rumex crispus L. (224 ¢])

Rumex obtusifolius L. (48 A )
Theaceae

Camellia japonica L. (W)
Cucurbitaceae

Actinostemma lobatum (Maxim.) Franch. & Sav. (%72 @ =)
Salicaceae

Salix chaenomeloides Kimura (%] E)

Salix gracilistyla Miq. (A¥] 5)

Salix pierotii Miq. (W =)

Salix babylonica f. torosa Y.L. Chou (£HE)

Salix pseudolasiogme H. Lev. (55HE)
Brassicaceae

Cardamine flexuosa With. (3HA]1 <))
Ericaceae

Rhododendron indicum (L.) Sweet (FAH%)
Myrsinaceae

Ardisia japonica (Thunb.) Blume (A5
Pittosporaceae

Pittosporum tobira (Thunb.) W. T. Aiton (Z15)
Hydrangeaceae

Deutzia parvifora Bunge (ZE=z])

o O O O




152 A9 - g

. O]Ei .

opy

e

Family
Scientific name (Korean name)

Incheon
Yeonhui’
(2018)

Incheon
Yeonhui
(2020)

Busan
Igidae®
(2018)

Busan
Igidae
(2020)

Tksan
Sorasan”
(2018)

Tksan
Sorasan
(2020)

Crassulaceae

Sedum kamtschaticum Fisch. & C. A. Mey. (7|9 %)

Sedum oryzifolium Makino (%3}
Rosaceae

Sorbaria sorbifolia (L.) A. Braun (5]%U%)

Spiraca salicifolia L. (312) 23T
Fabaceae

Trifolium repens L. (E7)%)
Halorrhagaceae

Myriophyllum spicatum L. ()28 v])
Myriophyllum verticillanm L. (Z5A7])
Lythraceae

Lythrum salicaria L. (B5AHZ)
Hydrocaryaceae

Trapa japonica Fletow (PHE)
Celastraceae

Euonymus alatus (Thunb.) Siebold (35
Aceraceae

Acer tataricum subsp. ginnala (Maxim.) Wesm A
Acer palmatum Thunb. (%345)
Oxalidaceae

Oxalis cornicufata L. (3©]%)
Geraniaceae

Geranium sibiricum L. (F$20] Z)
Balsaminaceae

Impatiens textorii Miq. (£54)
Apiaceae

Oenanthe javanica (Blume) DC. (V]2

Peucedanum japonicum Thunb. (787] E11&)
Menyanthaceae

Nymphoides peltata (S. G. Gmel.) Kuntze (:=%¢12] %)
Convolvulaceae

Calystegia hederacea Wall. (971 %)

Calystegia pubescens Lindl. (W %)

Cuscuta campestris Yunck. (7] =244
Lamiaceae

Lycopus lucidus Turcz. ex Benth. ($142])

Stachys japonica Mig. (33%)
Plantaginaceae

Plantago asiatica L. (R730])
Scrophulariaceae

Mazus pumnilus (Burm. f.) Steenis (F5%

Veronica anagallis-aquatica L. (&3 U}E)

Veronica pusanensis Y Lee (F-AY112] %)
Campanulaceae

Lobelia chinensis Lour. (=7} %)
Asteraceae

Aster pilosus Willd (7] =454 o])
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Family
Scientific name (Korean name)

Incheon
Yeonhui’
(2018)

Incheon
Yeonhui
(2020)

Busan
Igidae®
(2018)

Busan
Igidae
(2020)

Tksan
Sorasan”
(2018)

Tksan
Sorasan
(2020)

Aster spathulifolius Maxim. (3] =)
Aster koratensis Nakai (37]1]3])
Bidens frondosa L. (W)= 7FEAHE])
Coreopsis lanceolata L. (EF A7)
Coreopsis tinctoria Nutt. (714 %)
Cosmos bipinnatus Cav. (L2=E.2)
Erigeron annuus (L.) Pers. (8 %)
Conyz canadensis (L.) Cronquist (%)
Farfiygium japonicum (L.) Kitam. (27 $)
Inula britannica L. var. chinensis Regel (&%)
Lactuca indica L. (%15 7))
Rudbeckia hirta var. pulcherrima Farw. (933913
Serratula coronata subsp. insularis (Iljin) Kitam. (9] 7o])
Sonchus brachyots DC (AHHE)
Taraxacum officinale F. H. Wigg. (A IR Ed)
Xanthium strumarium L. (17}])
Alismataceae
Sagittaria pygmaea Mig. ()
Sagittaria tifolia L. (1 F)
Hydrocharitaceae
Hydrilla verticillata (L. £) Royle (473 %)
Potamogetonaceae
Potamogeton pusillus L. (2Z)
Potamogeton crispus L. (T%)
Lemnaceae
Lemna perpusilla Torr. (E717-2] %)
Spirodela polyrhiza (L.) Schleid. (7] 7214
Commelinaceae
Murdannia keisak (Hassk.) Hand.-Mazz. (AFoH9] &)
Commelina communis L. (57<7E)
Juncaceae
Juncus effusus L. var. decipiens Buchenau (E%)
Cyperaceae
Carex neurocarpa Maxim. (3 °|A}%)
Cyperus amuricus Maxim. (&A1)
Cyperus microiria Steud. (F4FAM)
Eleocharis kuroguwai Ohwi (&470)
Bolboschoenus planiculmis (F. Schmidt) T.V. Egorova (A3 #}71)
Seirpus radicans Schkuhr (&F4Ho])
Schoenoplectus tabernaemontani (C.C. Gmel.) Palla (Z1L2]0])
Schoenoplectiella triangulata (Roxb.) I. Jung & H. K. Choi (0] L8 ¢]
Schoenoplectus trigueter (L.) Palla (M| 122 o])
Poaceae
Beckmannia syzigachne (Steud.) Fernald uE))
Calamagrostis epigeios (L) Roth (AFZE)
Miscanthus sacchariflorus (Maxim.) Hack. (29 A1)
Pennisetum alopecuroides (L.) Spreng. (5-21%)
Phalaris arundinacea L. (Z%)
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Family
Scientific name (Korean name)

Incheon
Yeonhui’
(2018)

Incheon
Yeonhui
(2020)

Busan
Igidae®
(2018)

Busan
Igidae
(2020)

Tksan
Sorasan”
(2018)

Tksan
Sorasan
(2020)

Phragmites australis (Cav.) Trin. ex Steud. (20
Phragmites japonica Steud. (‘22| E)

Setaria viridis (L) P. Beauv. (ZoA &)

Zizania latifolia (Griseb.) Turcz. ex Stapf (£)
Typhaceae

Typha angustifolia L. (N7155)

Typha laxmannii Lepech. (Bv}HE)

Typha orientalis C. Presl (F-5)
Pontederiaceae

Monochoria korsakowii Regel & Maack (=3 )
Monochoria vaginalis (Burm. f) C. Presl (£2714])
Liliaceae

Hemerocallis filva L. (52))

Liriope platyphylla F. T. Wang & T. Tang (% 2%)
Iridaceae

Iris ensata Thunb. (2%¥)

Iris nertschinskia Lodd. (%)

Iris pseudacorus L. (=P 23X

o

o
¢}

o

o

o

o

*Kim NY, Song YK, Lee KH. 2018. Change in the Wetland Vegetation Structure after the Ecological Restoration. Journal of the Korea Society

of Environmental Restoration Technology, 21(6), 95-113.



