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Effects of Submerged Spur Dikes on the Ecosystem
and Bed Deformation in Youngcheon River Bend®

Kim, Ki Heung - Lee, Hyeong-Rae and Jung, Hea Reyn

Department of Civil Engineering, Gyeongnam National University of Science and Technology.

ABSTRACT

In order to assess the effects of ecosystem and landscape in around spur dikes, this study had
carried out monitoring on the changes of ecosystem and morphologic characteristics in around spur
dikes that had been settled in bend of Youngcheon River. The study site was a short reach with
length 190m, spur dikes were installed in March, 2008. Monitoring of the site had been started in
May 2008 and had been completed September 2011.

The results are as follow ;

1) Spur dikes that were installed for channel stabilization are performing effectively hydraulic
functions at flooding time.

2) Spur dikes that were installed in water colliding front of river bend brought about sediment
deposition between those and formed pools around front of those. Therefore, it was verified to create
various physical characteristics in the aspect of channel topography and flow consequently.

3) The survey results that was carried out in October 2008 showed to emerge 25 species of plant,
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9 species of fish and 17 species of benthic macroinvertebrates, but the survey results in October 2010

showed to emerge 74 species of plant, 12 species of fish and 19 species of benthic macroinvertebrates.

In particular, plant species that emerged in 2011 increased about three times more than those in 2008.

Key Words : River works, flow, Local scour, Landscape, Monitoring.
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Figure 2. Aerial photographs of before and after spur dikes installation in site (www.ngii.go.kr).
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Figure 3. Field photographs of before and after spur dikes installation.

Table 1. Ecological survey items and contents.

Items

Contents Times

Plant |Terrestrial and riparian plants, hydrophytes

Plant community, emergent species| October(2008, 2011)

Mammal, birds, amphibia - reptilia, fishes,

Animal . .
benthic macroinvertebrates

emergent species October(2008, 2011)
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Table 2. Changes in site.

Time Photographs Features of spur dikes reach

Channel : local scouring in revetment foot.
Water route : narrow and long riffle.
Vegetation : not existing.

December, 2006

Channel : flat channel due to river works.
Water route : slow velocity.
Vegetation : not existing.

May, 2008

Channel : not changing.
July, 2009 Water route : stagnate waters in spur dikes.

Vegetation : emergent plants in channel and bank.

Channel : not exhibiting due to water level up.
Water route : flooding.
Vegetation : almost inundation.

July, 2010

Channel : depositing between spur dikes and moving channel.
Water route : forming pool and riffle-pool.
Vegetation : vegetation settlement in bank

August, 2010

Channel : not exhibiting due to water level up

Water route : overflowing spur dikes and distinct changing current
direction.

Vegetation : almost inundation.

July, 2011

Channel : stable channel due to amor coat.
Water route : stabilizing pool and riffle
Vegetation : settlement of terrestrial, riparian plants and Hydrophytest

September, 2011
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Figure 4. Flow characteristics at high flow and channel characteristics at low flow.
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Figure 5. Topographic maps in around spur dikes.

Legend Legend Legend
A. Sand and Gravel bar A. Silt, Sand and Gravel bar A. Silt, Sand and Gravel bar
B. Persicaria thunbergii H.Gross B. Persicaria thunbergii H.Gross B. Persicaria thunbergii H.Gross
C. Phragmites japonica Steud. C. Waters C. Waters
D. Phalaris arundinacea L.
E. Waters
(a) October, 2011 (b) September, 2010 (¢) October, 2009

Figure 6. Vegetation structure maps.
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Table 3. Vascular plants in site.

Zone(surveying time) Family | Genus | Species | Subspecies| Variety | Forma |Species number

Spur dikes (October, 2011) 14 22 26 - 1 - 27

Levee (October, 2011) 24 54 56 - 9 - 65
Table 4. Importance values of hygrophytes and vascular plant in site(2011).
No. Scientific name Korean name RC(%) RF(%) v

1 Persicaria thunbergii H.Gross vl 140.74 28.57 169.31

2 Phragmites japonica Steud. e 43.57 13.81 57.38

3 Phalaris arundinacea L. z2E 24.19 11.90 36.09

4 Humulus japonicus S. et Z. A= 4.16 8.57 12.74

5 Bidens frondosa L. n) =7 ekAl e 4.54 7.14 11.68

6 Panicum bisulcatum Thunb. N7 342 3.81 7.23

7 Persicaria hydropiper (L.) Spach o] 4.59 2.86 7.45

8 Elymus sibiricus L. NHE] 1.39 3.33 4.72

9 Microstegium vimineum A. Camus Talefo] Al 1.71 2.86 4.57

10 Salix koreensis Anderss. HEUR 3.74 1.90 5.64

11 Carex dimorpholepis Steud. SIS 2.62 1.90 4.52

12 Cuscuta australis R. Br. A 0.64 1.90 2.55

13 Amorpha fruticosa L. A8 A2 0.75 1.43 2.18
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Table 5. Results of plants survey.

Type

Species

Terrestrial
and riparian
plant/
Hydrophytest

Typha orientalis C.Presl, Phalaris arundinacea L., Agropyron tsukushiense var. transiens(Hack.)
Ohwi, Elymus sibiricus L., Phragmites japonica Steud., Zoysia japonica Steud., Pennisetum
alopecuroides L., Setaria viridis L., Setaria viridis var. gigantea, Setaria glauca L.,Panicum
bisulcatum Thumb.,Digitaria sanguinalis L., Echinochloa crus-galli var. frumentacea(Roxb.)
Wight, Microstegium vimineum(Trinius) A. Camus, Arthraxon hispidus(Thunb.) Makino, Avena
fatua L., Dactylis glomerata L., Carex dimorpholepis, Cyperus microiria, Cyperus difformis
L., Commelina communis L., Salix glandulosa Seemen, Salix koreensis Andress.,Salix subfragilis
Anderson, Salix graciliglans Nakai, Salix purpurea var. japonica, Humulus japonicus Sieboid
& Zucc., Boehmeria spicata Thunb., Boehmeria tricuspis(Hance) Makino, Rumex crispus L.,
Persicaria perfoliata(L.) H.Gross, Persicaria senticosa(Meisn.) H.Gross ex Nakai var. senticosa,
Persicaria thunbergii(Siebold &Zucc.) H.Gross ex Nakai, Persicaria hydropiper(L.) Spach,
Chenopodium album var. centrorubrum Makino, Clematis apiifolia DC., Chelidonium majus
var. asiaticum, Corydalis incisa (Thunb.) Pers., Cardamine flexuosa With., Rubus crataegifolius
Bunge, Phaseolus nipponensis Ohwi, Albizia julibrissin Durazz., Lespedeza cuneata G.Don,
Kummerowia striata(Thunb.) Schindl., Glycine soja Siebold & Zucc., Amorpha fruticosa
L., Trifolium repens L., Securinega suffruticosa(Pall.) Rehder, Corchoropsis tomentosa, Viola
mandshurica, Ludwigia prostrata, Oenothera odorata Jacq., Oenanthe javanica(Blume) DC.,
Metaplexis japonica(Thunb.) Makino, Cuscuta australis, Leonurus sibiricus L., Salvia plebeia,
Mosla punctulata(Gmel.) Nakai, Mosla dianthera (Buch.-Ham. ex Roxb.) ex Maxim., Perilla
frutescens var. japonica Hara, Veronica undulata Wall., Plantago asiatica L.,Ambrosia
artemisifolia, Kalimeris yomena Kitam., Erigeron annuus(L.) Pers., Erigeron canadensis L.,
Artemisia princeps Pamp., Bidens frondosa, Bidens bipinnata L., Hemistepta lyrata, Lactuca
indica var. laciniata, Sonchus oleraceus L., Aster subulatus Michx., Erigeron strigosus. Muhl : 74
species

Setaria viridis(L.) P.Beauv. var. viridis, Digitaria sanguinalis(L.) Scop.,, Panicum bisulcatum
Thumb., Humulus japonicus Sieboid & Zucc., Persicaria hydropiper(L.) SPACH, Persicaria
perfoliata(L.) H.Gross, Persicaria thunbergii(Siebold &Zucc.) H.Gross ex Nakai, Rumex crispus
L., Stellaria aquatica, Brassica juncea var. integrifolia Sinsk, Cardamine flexuosa With., Bidens
bipinnata L. : 12 species

Potamogeton crispus, Hydrilla verticillata, Phragmites japonica Steud., Setaria viridis, Digitaria
sanguinalis(L.) Scop., Panicum bisulcatum Thumb., Salix glandulosa Seemen, Salix gracilistyla
Migq., Salix koreensis Andersson, Celtis sinensis Pers., Humulus japonicus Sieboid & Zucc.,
Persicaria hydropiper(L.) Spach, Persicaria perfoliata, Persicaria thunbergii(Siebold &Zucc.)
H.Gross ex Nakai, Rumex crispus L., Achyranthes japonica, Stellaria aquatica, Clematis apiifolia,
Brassica juncea var. integrifolia Sinsk, Cardamine flexuosa With., Amorpha fruticosa L., Pueraria
thunbergiana, Acacia, Artemisia princeps Pamp., Bidens bipinnata L. : 25 species
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Table 6. Results of animal survey.

Animals

Species

Mammals

Sus scrofa coreanus Heude, Nyctereutes procyonoides koreensis Mori, Mustela sibirica coreana
Domaniewski, Talpa micrura coreana (Thomas), Hydropotes inermis argyropus Heude, Felis
catus, Mus musculus, Rattus norvegicus Berkenhout, Apodemus agrarius, Lutra lutra lutra : .10
species

IO,

Nyctereutes procyonoides koreensis Mori, Mustela sibirica coreana Domaniewski, Talpa micrura
coreana (Thomas), Hydropotes inermis argyropus Heude, Felis catus, Mus musculus, Rattus
norvegicus Berkenhout, Apodemus agrarius : .8 species

Birds

Anas platyrhynchos Platyrhnchos Linnaeus., Podiceps ruficollis, Egretta alba modesta, Ardea
cinerea jouyi CLark, Egretta garzetta, Butorides striatus, Phasianus colchicus karpowi,
Streptopelia orientalis, Alcedo atthis, Dendrocopos kizuki, Hirundo rustica gutturalis, Motacilla
cinerea, Motacilla alba Linnaeus, Microscelis amaurotis, Lanius bucephalus, Phoenicurus
auroreus, Paradoxornis webbiana, Parus major, Emberiza elegans, Carduelis sinica ussuriensis,
Passer montanus, Emberiza rustica, Garrulus glandarius, Corvus macrorhynchos, Corvus corone
orientalis, Pica pica serica : 26 species

IO,m

Egretta alba modesta,Ardea cinerea jouyi Clark Egretta garzetta,Phasianus colchicus karpowi,
Streptopelia orientalis, Alcedo atthis, Dendrocopos kizuki, Hirundo rustica gutturalis, Motacilla
cinerea, Motacilla alba Linnaeus, Microscelis amaurotis, Lanius bucephalus, Phoenicurus
auroreus, Paradoxornis webbiana, Parus major, Emberiza elegans, Carduelis sinica ussuriensis,
Passer montanus, Corvus corone orientalis, Pica pica serica ; 20 species

Amphibia *

Bombina orientalis Boulenger, Hyla japonica, Rana nigromaculata Hallowel, Rana rugosa
Temminck and Schlegel, Leiolopisma laterale, Elaphe rufodorsata, Elaphe dione Pallas,
Rhabdophis tigrinus : 8 species

Reptilia

I,

Bombina orientalis Boulenger, Hyla japonica, Rana nigromaculata Hallowel, Rana rugosa
Temminck and Schlegel, Leiolopisma laterale, Rhabdophis tigrinus : 6 species

Zacco temminckii, Zacco platypus, Pungtungia herzi, Coreoleuciscus splendidus, Niwaella
multifasciata, Iksookimia longicorpa, Liobagrus mediadiposalis, Odontobutis platycephala,
Coreoperca herzi, Misgurnus mizolepis, Carassius auratus : 12 species

Fishes

Zacco temminckii, Zacco platypus, Pungtungia herzi, Coreoleuciscus splendidus, Liobagrus
mediadiposalis : 5 species

Zacco temminckii, Zacco platypus, Pungtungia herzi, Coreoleuciscus splendidus, Niwaella
multifasciata, Iksookimia longicorpa, Liobagrus mediadiposalis, Odontobutis platycephala : 9
species

Planaria, Alboglossiphonia lata, Cipangopaludina chinensis malleata, Semisulcospira libertina,
Pomacea canaliculata, Baetis thermicus, Ecdyonurus levis, Parachauliodes continentalis van
der Weele, Mataeopsephus KUa, Ranatra chinensis Mayr, Laccotrephes japonensis Scott,
Aquarius paludum paludum (Fabricius), Hydropsyche kozhantscikovi Martynov, Neophylax
ussuriensis Martynov, Apatania KUa, Rhyacophila nigrocephala, Tanyptera jozana KUb, Antoca
KUa, Chironomus plumosus prasinus : 19 species

Benthic
macroinverte
brates

Semisulcospira libertina, Pomacea canaliculata, Baetis thermicus, Ecdyonurus levis,
Mataeopsephus KUa, Hydropsyche kozhantscikovi Martynov, Neophylax ussuriensis Martynov,
Apatania KUa, Chironomus plumosus prasinus : 9 species

Planaria, Alboglossiphonia lata, Cipangopaludina chinensis malleata, Baetis thermicus,
Ecdyonurus levis, Parachauliodes continentalis van der Weele, Matacopsephus KUa, Ranatra
chinensis Mayr, Laccotrephes japonensis Scott, Aquarius paludum paludum (Fabricius),
Hydropsyche kozhantscikovi Martynov, Neophylax ussuriensis Martynov, Apatania KUa,
Rhyacophila nigrocephala, Tanyptera jozana KUb, Antoca KUa, Chironomus plumosus prasinus :
17 species
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BE 1 AN TN BEAEA
No B =Y AT FAE
Tracheophyta B M
Angiospermae BT HE A
Monocotyledoneae BTy S
Typhaceae 5 #
271 Typha orientalis Presl e +
Gramineae u
355 Phalaris arundinacea L. 2E + +
362 Agropyron tsukushiense var. transiens (Hack.) Ohwi N +
369 Elymus sibiricus L. 7HEe] + +
431 Phragmites japonica Steud. 9 E +
457 Zoysia japonica Steud. Z +
463 Pennisetum alopecuroides (L.) Spreng. ] +
466 Setaria viridis (L.) Beauv. ZolAl & +
466 Setaria viridis var. gigantea Matsumura oA E +
467 Setaria glauca (L.) Beauv. T E +
469 Panicum bisulcatum Thunb. e + +
473 Digitaria sanguinalis (L.) Scop. uko] +
479 Echinochloa crus-galli var. frumentacea (Roxb.) Wight bl +
490 Microstegium vimineum A. Camus vz utegol A + +
496 Arthraxon hispidus (Thunb.) Makino NE +
000 Avena fatua L. wHE] +
000 Dactylis glomerata L. A +
Cyperaceae Az B
539 Carex dimorpholepis Steud. o]2alx +
711 Cyperus amuricus Max WEA +
712 Cyperus difformis L. AFAR +
Commelinaceae HAE F
748 Commelina communis L. e E +
Dicotyledoneae BTNy A
Archichlamydeae HERE B
Salicaceae wEVHE Ft
1021 Salix glandulosa Seemen GHE + +
1025  Salix koreensis Anderss HEU + +
1035 Salix nipponica Fr. et Sav. AW E +
1037 Salix graciliglans Nakai FAE +
1043 Salix purpurea var. japonica Nakai 7IHE +
Cannabinaceae A #
1151 Humulus japonicus S. et Z. gz + +
Urticaceae 71 B
1170 Boehmeria spicara Thunb. EMAGT + +
1171  Boehmeria tricuspis Makino A& ne + +
Polygonaceae ui)E #
1192 Rumex crispus L. ZE|Ao] +
1220 Persicaria perfoliata Gross w2l 3 + +
1221 Persicaria senticosa Nakai v =2 LA +
1224 Persicaria thunbergii H.Gross ikl =) +
1241 Persicaria hydropiper (L.) Spach kil +
Chenopodiaceae ol F}
1261 Chenopodium album var. centrorubrum Makino ol +
Ranunculaceae uluke obAfu] Ft
1380  Clematis apiifolia A.P. DC. AR +
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& 1. FAER TR B =SS

No. o = AT AT
Papaveraceae okw) &}
1523 Chelidonium majus var. asiaticum (Hara) Ohwi NNEE +
Fumariaceae 2
1538 Corydalis incisa Pers. A =T +
Cruciferae A3 B
1557 Cardamine flexuosa With. el +
Rosaceae 2n)
1758 Rubus crataegifolius Bunge v +
Leguminosae T &
1838 Phaseolus nipponensis Ohwi A2 +
1852 Albizzia julibrissin Durazzini AT +
1888 Lespedeza cuneata G. Don v +
1890 Kummerowia striata (Thunb.) Schindl. EE +
1950 Glycine soja S. et Z. =T + +
1961 Amorpha fruticosa L. ZA|uxe] + +
1972 Trifolium repens L. ENE +
Euphorbiaceae a5 #
2031 Securinega suffruticosa Rehder Foise] + +
Sterculiaceae Hes #
2160 Corchoropsis tomentosa (Thunb.) Makino A +
Violaceae A E #
2195 Viola mandshurica W. Becker Av| L +
Onagraceae wEE #
2276 Ludwigia prostrata Roxb. o Huks +
2279 Oenothera odorata Jacq. gto| & +
Umbelliferae A B
2321 Oenanthe javanica (Bl.) DC. ulutg] +
Asclepiadaceae Hrte] #
2518 Metaplexis japonica (Thunb.) Makino dk71e] + +
Convolvulaceae HZ &
2542 Cuscuta australis R. Br. At +
Labiatae EE#H
2604 Leonurus sibiricus L. druz +
2613 Salvia plebeia R. Br. wj ak=7] +
2619 Mosla punctulata (Gmel.) Nakai ENE + +
2620 Mosla dianthera Max. ANE +
Scrophulariaceae At B
2711 Veronica undulata Wall. ENGE +
Plantaginaceae Ao #
2764 Plantago asiatica L. A70] +
Compositae =3} %}
2930 Ambrosia artemisiifolia var. elatior Descourtils A = +
2945 Aster yomena Makino 5ol +
2962 Erigeron annuus (L.) Pers. Mgz +
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& 1. FAER TN BEAESAS.
No. gy = A A
2964 Erigeron canadensis L. rie + +
3043 Artemisia princeps var. orientalis (Pamp.) Hara. & + +
3058 Bidens frondosa L. EIEA RN + +
3062 Bidens bipinnata L. ks +
3076 Hemistepta lyrata Bunge 22N +
3151 Lactuca indica var. laciniata Hara S su7] +
3155 Sonchus oleraceus L. WA +
0000 Aster subulatus Michx H|#-F=3} +
0000 Erigeron strigosus Muhl. FANG = +
) 552 o)3Re] tAERL (1989, FEAS 71Fo R Hu, MEe =40 Wr1E Rolm 000022 E71E WEe] 45e o
Sole 3489,
25 2 pATE 54 % 3 BENBY FaX
No. g = RC(%) RF(%) v
1 Persicaria thunbergii H.Gross A 140.74 28.57 169.31
2 Phragmites japonica Steud. e 43.57 13.81 57.38
3 Phalaris arundinacea L. 4E 24.19 11.90 36.09
4 Humulus japonicus S. et Z. = 4.16 8.57 12.74
5 Bidens frondosa L. Ll o ) 4.54 7.14 11.68
6  Panicum bisulcatum Thunb. N1 3.42 3.81 7.23
7 Persicaria hydropiper (L.) Spach o] 7 459 2.86 7.45
8  Elymus sibiricus L. 7HEE] 1.39 333 472
9 Microstegium vimineum A. Camus =nlego] Al 171 2.86 457
10 Salix koreensis Anderss. W 3.74 1.90 5.64
11 Carex dimorpholepis Steud. o] 2A}z 2.62 1.90 4.52
12 Cuscuta australis R. Br. A 0.64 1.90 2.55
13 Amorpha fruticosa L. IR 0.75 1.43 2.18
14 Glycine soja S. et Z. 52 0.48 143 1.91
15 Salix glandulosa Seemen IHE 0.69 0.95 1.65
16  Metaplexis japonica (Thunb.) Makino vkx71e] 0.32 0.95 1.27
17  Artemisia princeps var. orientalis (Pamp.) Hara & 0.32 0.95 1.27
18  Erigeron canadensis L. i 021 0.95 1.17
19  Salix nipponica Fr. et Sav. A g 1.07 0.48 1.54
20 Securinega suffruticosa Rehder Zoike 0.53 0.48 1.01
21 Boehmeria tricuspis Makino AL mz] 0.16 0.48 0.64
22 Veronica undulata Wall. EAMGE 0.16 0.48 0.64
23 Oenanthe javanica (Bl.) DC. wyg] 0.16 0.48 0.64
24 Pennisetum alopecuroides (L.) Spreng. ¢35 0.16 0.48 0.64
25  Boehmeria spicara Thunb. ZM A 0.16 0.48 0.64
26  Salix purpurea var. japonica Nakai 7| E 0.16 0.48 0.64
27 Mosla punctulata (Gmel.) Nakai ENE 0.05 0.48 0.53
28  Persicaria perfoliata Gross RS R 0.05 0.48 0.53
28FF 100.0 100.0 200.0
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