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The Change of Riverside Vegetation by Construction of Ecological Stream in Suwoncheon,

Gyeonggi Province'

IL-Hong Choe’, Bong-Ho Han®, Kyong-Seok Ki*
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ABSTRACT

This study aims to analyze the change in vegetation for 10 years after the construction, targeting Suwoncheon,
the first domestic ecological stream construction project. As for the section for the study, the section from
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Gyeonggi bridge to Youngyeon bridge, the first restoration project section, was targeted. The research districts
consisted of 3 districts depending on topographical structure. Investigation check cosisted of cross-sectional
topographical structure, vegetation status and the structure of herbaceous plant community. As for the
cross-sectional topographical structure of the stream, the width of entire stream was 26.5 ~28.0m and water
channel is 10 ~20m. The area for hydrophilic space was securing spacious riverside. Upper stream of reservoir
beam was shallow and slow in reservoir area above weir. Lower stream of reservoir beam, the width of water
channel was narrow and ripples were formed. Among species, 9 plants were planted and 6 species plants
including Salix gracilistyla, Phragmites communis and Zoysia japonica were planted at the time of
construction. In the water side, there were 2 species, such as Zoysia japonica and Trifolium repens, etc, still
remained after seeding at the time of constrcution. The planted plants which were observed through this
investigation, were 2 species such as Festuca arundinacea and Dactylis glomerata. Apart from the planted
plants, arid climate herbaceous plant such as Setaria viridis and Artemisia princeps var. orientalis formed power
and the naturalized species variously emerged in 15 species. For revetment, natural stone stacking method was
condicted and Salix gracilistyla, Aceriphyllum rossii, etc were planted. But all the planted plants disappeared
and now it was covered with Equisetum arvense and Humulus japonicus. It was because that the base for growth
and development of the plants was not constructed at the time of restoration in a way of attaching natural stones
onto the concrete base. In the water channel, various wetland species including Typha orientalis, Acorus
calamus var. angustatus and Phragmites communis, etc, were planted but only Salix gracilistyla, Phragmites
communis and Zizania latifolia remained. As for species of the autochthons, Persicaria thunbergii was
dominant. In the lower stream of reservoir beam, Humulus japonicus formed forces. In the hydrophilic space,
it was necessary to direct the landscape of in-stream vegetation in cosideration of users. For this, planting
Miscanthus sacchariflorus in a community was proposed. In the upper stream of reservoir beam, suplementary
screen seeding was necessary so that Zizania latifolia, Typha orientalis and Phragmites communis can fit the
depth of water. In the Lower stream of reservoir beam, it was necessary to constantly manage Humulus
Japonicus so that the wetland autochthons species, such as Phragmites communis and Persicaria thunbergii can
establish power more stably.

KEY WORDS: ECOLOGICAL STREAM, URBAN STREAM, RIVER RESTORATION, MONITORING,
STRUCTURE OF PLANT COMMUNITY
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Figure 2. Cross-sectional side topographical structure of Suwoncheon



A7\% 4900 s BUA of

727

Table 1.

Composition and planting of Suwoncheon ecological stream

Division Composition

Planting

* Dredging contaminated soils(7,531m’)
* Rapids and small reservoir

* Woody plants(5,400shares): Salix gracilistyla, Rhododendron spp.
* Herbaceous plants(10,360shares): Aceriphyllum rossii, Typha orientalis,

cm?rlfriral * Stream beam 7places, stepping stone Acorus calamus var. angustatus, Iris
Splaces nertschinskia, Phragmites communis, Saxifraga
* Riparian slope: fieldstone building stolonifera etc.
* Trails: length 1.2km, width 1.2m * Herbaceous plants(sowing): Zoysia japonica, Aster koraiensis, Hemerocallis

Water ; . . ..

side Small sports spaces: 7places fulva, Silene armeria, Coreopsis drummondii, Acorus

* Bench: 79places calamus var. angustatus etc.

Slope *Masonry embankment slope maintenance . . . . .

of bank = Install stairs, disables ramp Woody plants(interval 2m): Parthenocissus tricuspidata

ch(Sim, 1997). 2. 518 HoW XNYTE
A 24 A AR ABE F BFoE BRAE
540059} 2EAIE 10,3602 A A3tk ALz 17t AEshd £ ojd e A4 | dEsideR
F B AR ASAY $Holt N5 PE, R gAY e EaeER 24Ee] 9on EAE e Ay
=0 A5tk TORS 2polA]l M| I7tol| EEAIES 1 2 Fow 24wl itk AE g =, o, BV,
SURel HERE Agsiglon] 2EAES S0k ue] Aol o] AF S JI3ItHSim, 1997). o]F AYE
3 5 622 AAsth BRGNS 24 GA 2, Al S BUAYS S8 ArRe ARIdeR Ae WS
o3, 5, x5 oA ES YA ES BEEla, Rom B2 AR A7) SRl EAls F= VMo R
Bl o|Fo|x Za|Eal, MA|e} HEL o} Eo] 2tz & stof AR et AR, FAST 58 5= 246
Q5] QI thSim, 1997; Lee, 1998). THTable 2)
Table 2. Topographical structure and major ecological status by Suwoncheon creation type
) North South
Type Section - — Water channel -
Water side Riparian slope Water side
Width(m) 7.0 1.0 10.0 8.5
Composition soil stone masonry sand/grovel/mud soil
structure
Hydrophi . . . Persicaria
lic space . Gramln.eae./Selarla faberi . thunbergii/Zizania Setaria faberi/Zoysia
Major /Trifolium repens Equisetum arvense s . . ;
. . . latifolia/Phragmites Jjaponica/Festuca
vegetation /Equisetum arvense /Bidens frondosa o . . .
. communis/Salix koreensis arundinacea/Arable land
/Festuca arundinacea
/Water surface
Width(m) 3.0 1.0 18.0 5.0
Upper - Composition soil stone masonry sand/grovel/mud soil
stream structure
of e . L Digitaria
reservoir Major Trifolium rep e‘ns/Setarla . . . leama . sanguinalis/Persicaria
beam . faberi Setaria viridis latifolia/Phragmites .
vegetation . . thunbergii/Festuca
/Festuca arundinacea communis/Water surface .
arundinacea
Width(m) 3.0 1.0 20.0 4.0
Lower  Composition soil stone masonry sand/grovel/mud soil
stream structure
of Humulus Persicaria Zoysia japonica/Setaria
reservoir Major Japonicus/Dactylis . . thunbergii/Phragmites ysia jap
. s Humulus japonicus . faberi/Festuca
beam vegetation glomerata/Trifolium communis/Humulus .
. . arundinacea
repens Japonicus/Water surface
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st o] A AaH, 1994 ﬂ%H gt A 3. AMAX

ARES] S5 e E}Eﬂl Hehte] oz AAe] igE R \) o AMEE
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7 ARG AA EL 26.5m, A4 o] 52 T4 Belt-transect AL AAEE §3tS EAsH
A G7} A5 YL AL FHalo] oF 10mo|QiT). AL27ke A ch(Figure 3). A3 24X 99 Belt-transect 12 &
FA O 55t FASE AT AGer O F AN 2 Zx]of AFZ o} A Alo]Z 7] olEo] AlAE o]
ARG Z 7~8molQlrh K AR AR e & 5] AT AP RO} T Alol= EVNE, 7HE7 oA &t
ghatstal 42400] Wjwa] 2o AR A4 Z 27molrk. Bl 5 WA 2240l skl l3ink SRkt e
ASRE Bo| 32k X3t A8 A8 A9 Fajo] of  wRV] AL HEVPF AL ol Aot WS
18mo|glon Exe Azl AMEIAES Lilslo] 2= AYAPE ol 2ot S3t AR A4 =
3~5mo]| 3} u} HOSHE o]L L Ho| shEE Bo] o) o] QI YR F7ke mma, T ARAAG 2o
W o] 2S FAst Qe AYolgith. AA Z 28mz  FHIAL AR AsERE AAF wEWE, ddiet €
Belt-transect 1, 22+ G-A}3F £ 07 FJAIE|o] gJom LR o] HF MEE Pt ¢ 31‘:}
o] Zo| 20m= Yo o] EAo|qrt gAY AR AR Z1—rxl°“‘°ﬂ J3t Belt-transect 2= 535 &4
£ Az st wal, A7, Aoz gof gl sior o AAIE 24 AE*OI ST AT LR Fopr|Eo|
o oA Ay dEE TR o g o]glo] 1996 SHsITh 3ok 547 A Yo atmpe]zh skl Ql%h
A 2APAS) FES TdE fAFT Qi Aeolgick  tho S EXE AGAREI Hote] AAFe 2ol

AR NS P dglon oelo] AL AxAA

e B el e Ml i | | e e e
i I | | |
| | ¢ |

Belt-transect 1 Hydrophilic space

Festuca
arundinacea Digitaria sanguinalis ~ Digitaria
Phragmites Persicaria sangu|  Fastuca

Setaria | Persicaria Zizania | | | |
thunbergii inalis

Festﬁlca
‘ viridis ‘thunb rgii latifolia

Belt-transect 2 Upper stream of reservoir beam

Dactylis Humulus Persicaria

| Humulus japonicu
lomerate japonicus ‘ thunbergii

Phragmites |Persicaria
Persicaria thunbergli

communis Humulus japonicus

Belt-transect 3 Lower stream of reservoir beam

Figure 3. Cross-sectional side topographical structure by Suwoncheon survey spot
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st Gramineae e Persicaria thunbergii fts,a,,a Viridis L [Setaria viridis fostuda
rpindinagea Trifolium repens Erigers Zizania latifolia emisia prince temisia princegs
inadensis’ Phragmite: orientalis orientalis
— Setaria faberi communid Zoysia
Pha sphondylode: Equiselym japonica Hosta plantaginea
Fedtuca arundinacba rvense Salix Digitaria Setaria viridis
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Coreopsis drummondi L Zizania ratiolia

N
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Persicaria thunbergii

‘ Zoysia japonica ‘

Water channel

Belt-transect 1 Hydrophilic space

i
Phragmites communis ‘T folium repens

|

‘ Digitaria sanguinalis J LFLstuca arundinacea
‘ Tgemn canadensis

Festuca arundinacea

Trifolium repens Zoysia japonica

Water channel

Belt-transect 2 Upper stream of reservoir beam

— — — — — — — — _ —

actylis a Jahonichs Phalarisfrundinacea
ifoliufn repens

ostuca frundinaced)  HupkSTapopRus \ 1/ 1o oobsacoms
- Artdabia pringeps

Humulus Japonicus Persicaria thunbergii Phragmites communis Persicaria) Humulus J ponicus Humulus japonicus

thunbergii Persicaria thunbergii
Persicpria\thunergi
‘ Trifolium repens T ‘ J ‘

Tifolum repens
‘ Humulus japonicus ‘ ‘

Water channel

Belt-transect 3 Lower stream of reservoir beam

Figure 4. Ecological distribution status by Suwoncheon survey spot
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Table 3. Appeared species dominance(D) and sociability(S) by Suwoncheon belt-transect 1 area survey spot

North South
Sites Waterfront Waterfront Waterfront Water Water Waterfront
channel channel
1-1 1-2 1-3 1-4 1-5 1-6
Festuca arundinacea 33° 33° .
Setaria faberi 22 : 22
Digitaria sanguinalis : 55 . .
Persicaria thunbergii rl 4-4 1-1
Spe Zzzc‘zma Iatzfol.za 33 :
cies Salix koreensis . 44 .
(DS) Zoysia japonica 22 . 22
Phragmites communis . . 33
Equisetum arvense . . 22 1-1 .
Trifolium repens 1-1° 1-1° 33° 22°
Artemisia princeps . . . .
var. orientalis Il 1 1 22
Galinsoga ciliata®
Erigeron annuus®, Lepidium Bromus Levidium ’
Stellaria aquatica, apetalumb, . . pLit b
Oenothera Coreopsis JAPONICUS, VIFEIMICUIT ,
. a b Erigeron .. Agropyron Plantago asiatica,
Another species odorata’, b drummondii, e - o
Calvsteai canadensis Ericer v ciliare, Eleusine indica,
astesta igeron anmils s pidens Digitaria sanguinalis,
hederacea, Erigeron b .
Oxalis corniculata canadensis® Jrondosa Polygonum avzcularbe ’
Potentilla paradoxa
Number of species 9 4 10 6 3 11
Naturalized species(b) 4 2 5 1 0 4
Naturalized plant ratio(%) 44.4 50.0 50.0 16.7 0.0 36.4
a: Appeared species under dominance value 1
b: Naturalized species
7F S-HstEA AAER S(DS 33)0] AlgE fFAIskL A WS B skl = AEloldlth AgkeS =AAY
Atk AP FEAA AR vl=7PARE] 150] W ] 36.4~50%, AJ427F 0.0~16.7%= Al4=2of H]3| =X
o] B 167%01 900k, AR F2o] AT 24} A|odo] & Aom etk ol A|&Hom S4lo] B
F 155 2ATA AL 97] o) AT MEYRO-  REE AR vjsk] EX|2|2jo] 44ne, ol§ e o
S 44)2} ZTIDS 3377 Al Sk R ASkEL @ ek, Al W 50 chek wekal ofs) s
ZWSHA Aotk FE TAA G A Zep AYAPH Ato] o] Fo] golaty] oz AHEHA

of AT ZAME 1-62 AAJE<20 ZATY(DS 22), E7IE(D:
S 22)7} AALYZER 7RSO EH(DS 22)3 £(DS 2
2) 5 ARAAG Aol AAE L Q= Aol £
ZAREY] F EEF2 115090 o] F A2 450
2 A& 36.4%0]3dch

24237 2R of| A8 Belt-transect 12 2| A|E2
2 2794, &, v=UR, 2, 2, E7E, 241 5
650] THE| o o] F ZFES ALt 55 1995
d 2AAGA ARG =Folqleh AAE 5 ALE A
g HEUE, &, A SR ANCR gsdt AES
FABIL Aoy Ex] 0] ARG A Hof utFst A, E
&L AT T 7HEFOMAE, &3t HiEYo] 5o 7kl

(2) Belt-transect 2: X AF§ A5=2Y

B AJE A=z) oo A3t Belt-transect 29 ZEA S
Az 2 €4 2708, AR 2148 A8t
(Table 4). 5= EAAHQ| AN 1-12 AH 2} SQbA}
H Afolo] ARt Aoz AAEA SHALDS 33)0] %
Mot A vgol(D-S 2:2), %(DS 22)% E7]&(DS 22)
T AXAG 2E2o] AlEls FdshdA 2HoEy BAst
ALk A S8F 9F F A2 4F5eR gk
44.4%0] ]t}

d5 Aol AR AR 22 A2 S(DS 44)
T AFAEAYFR aup)(D-S 3-3)7F skl lglar e
AEQl ARl BEES 55 Ao AT AR
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Table 4. Appeared species dominance(D) and sociability(S) by Suwoncheon belt-transect 2 area survey spot

North South
Sites Waterfront Water channel : Water channel Waterfront
2-1 2-2 2-3 2-4
Phragmites communis : 55 :
Zizania latifolia 44 .
Festuca arundinacea 33° . . 22°
. Persicaria thunbergii +1 33 33 .
Species L L.

(DS) Dlgzta.rza Asar?guznalzs 22
Eleusine indica 22
Digitaria sanguinalis 22
Artemisia princeps var. orientalis 22 :
Trifolium repens 22° 22°

Setaria faberi, Erigeron annuusb,
. a Commelina communis, Hydrilla Polygonum aviculare,
Another species . b . - ; . b
Lolium perenne’, verticillata Erigeron canadensis’,
Taraxacum Qﬁicinaleb Plantago asiatica
Number of species 9 3 2 8
Naturalized species(b) 4 0 0 4
Naturalized plant ratio(%) 44.4 0.0 0.0 50.0

a: Appeared species under dominance value 1
b: Naturalized species

2-32 AAEQ] (DS 55)7F S-H st A] shtol amte]
(DS 337} MEE FAstar ARl S EAA G AL
T 2-4= AAEQ FHYE(DSS 22), E7|EDS 22)7
tEo] HFgo|(DS 22), FHlEYol(DS 22) 5 A=A A
Azio] MEE FAdstar glo] AAF A8k ot
AR EEE 8T 7 2AYY, NgEe Ux 5 4%0
HAztsoz AsEe 50.0%° M:}.

H AME zj2=z] o] A8 Belt-transect 2= A AE0.
4, &, 2394, E71E 4F0] TEE Q) AYHskd
AGA] o] G2 Mol BE, ¥, BE, 4 F X
4 282 ARl oy @4 AeRols ddet & 250
< FASRL otk EXA YL 11,
oo et Tt EAle= 24
A5k @Eﬁi 74Z;<]/\4 ziﬂr AL st
5;‘4 x] oJo] 44. 4~50 0%, Zh—iﬂ 0.0%

A, 17t &t 34 & o}
H AstaEe FYo] FE6HA YEt

—

(3) Belt-transect 3: X 35 o] 22|

K SHE o 2o 2|3t Belt-transect 39] ZEA S
Az AL B4 2742, A4R 542 Hgstoct
(Table 5). 53 EX|7 ] **XWP BARE 312 AAE<
QA7 o5 A xle o] BE7|Z3} 27)0g0] 23
stk =AY & 8F 5 FASES AAETE HIESH

N

Wz, 2o thehdo] 5 650 FIBEL 75.0%0]9]
oh B3 AR AHe 2AT F e Aol 4
3 ZAT 328 AQWAT T0tlDS 449k AAHE
EFEAEDS 33)7F SAFoIL AP Z(DS 22)0]
AR A Bk Atk ZAT 33 TotelDS 5
Sy7b A E =t ol Aeololeh, A 34 4
Aol ZT(DS 55)7k SskwA shite] k(DS 22)
o} A DS 22)0] AAFT Q= Algolgith Y&
Agegoll g AR 3-5= k(DS 55)7F -HstH
A SR =(DS 22)3 I AASAL QIGlAL Az 3-62
SAY DS 55)0] AR HS gt gl Aejo] Qi)

W3 A A4 A 37 g 20
S 33)1,]- A Z 0] 7)ol x]|E ZDS 3.3)0] Mg

I glomA ZARLY AR 23E 10% 2 720 ﬂﬂhﬁ
2 AsEE 70.0%0]3ick B s 045?@"4011 A
Belt-transect 39| A|AE2 LA, E7|E ¢
i, 2] 4] WAL 0] § EFAAHQ} amgEs
AeJRt 3% 2AFA AAFE Fol FAEHIL ek st
Lo &3 ]040] 70.0~75.0%, A527}F 0.0%= =X A
o] AstAE] Kol F3EHA el A
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Table 5. Appeared species dominance(D) and sociability(S) by Suwoncheon belt-transect 3 area survey spot

North South
Sites Waterfront Water Water Water Water  Water Waterfront
channel  channel channel | channel channel
3-1 3-2 3-3 3-4 3-5 3-6 3-7
Persicaria thunbergii . 44 55 22 55 :
Dactylis glomerata 4-4° :
Trifolium repens 22° . . . . 1-1°
Species Humulus japonicus . 22 +1 22 22 55
(DS) Phragmites communis 55 .
Festuca arundinacea 1-1° 33
Setaria viridis . 33
Iris pseudoacorus . 33 1-1
Erigeron annuusb, Erigeron annuusb,
Ixeris chinensis, Lactuca Polygonum aviculare,
Lepidium apetalumb, . indica var. Ipomoea hederacea,
. a . Phalaris .. S .
Another species Erigeron di laciniata, - - Zoysia japonica,
canadensisb, arundinacea Phalaris Lolium multiﬂorumb,
Artemisia princeps arundinacea Lepidium virginicumb,
var. orientalis Galinsoga ciliata®
Number of species 8 4 2 6 2 1 10
Naturalized species(”) 6 0 0 0 0 0 7
Naturalized plant ratio(%) 75.0 0.0 0.0 0.0 0.0 0.0 70.0
a: Appeared species under dominance value 1
b: Naturalized species
AA A 2APEA L] dA AAES 22M, 249 A HEUE, &R, S5, 8915 5 AAsk ey
, wREAE, A, EUE, 4, 2, & BE71E @4 AREe] B AR AR 2xr], anfeje} g
9FolAAL 2FA HAF T Holble T2 wAl=, Az & AL sl wEEo] = Aol dith
EuE, 4, 1, &, E71F 5 650l sk Jd 71& ?Loﬂ ofstd AHAAe ARG AHAF sk ZetoflA
A A A A EH FAA 9 24 Aze] =0l Bl HAHEA 844 Aee Add
A 2, ], %—irﬂ, A, TEolduE 55 Aol %L;—O}Ol: St=l(Choi, 1997) M2 o] gt dAfol
ARE FAstot AR ol Qs Fe ATt E  UEREA kol ol 7)E 2AL|ES AAstn a4

e 2
)

Foll skt E?* Lee(1998)0f eJstd 24 o]
2, g, A", dlolx], ZeE), WA, ey
SIS sk S Al s
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futels %A}s}oﬂhﬁ](Lee 1998 Kim and Lee, 2009; Lee
et al., 2010), &= o] Y T [0do] AL w B
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