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ABSTRACT: Road development is considered an important factor in invasion and dispersion of ailen plants by damaging the
natural ecosystems and connecting the detached landscapes into long tubular structures. In this study, vegetation survey was
carried out according to the topographical characteristics of cut slope, fill slope, and flat land at the construction site in order
to understand the effect of road developemt on the change of the floristic composition of ailen plants. Road developement
projects caused a lot of changes in annual and biennial alien plants because of continuous disturbances. Changes in species
composition of alien plants decreased in the cut slope. On the other hand, the ailen palnts of the fill slope increased. The
increase or decrease alien plants on flat land were identified depending on where it occurred, and no major trend was found.
The cause of these change was driven by unintentionally introduced alien plants. In particular, the cut slope with a high
occurence of unintentional ailen plants should not be used as a source of high-risk alien plants such as ecosystem
disturbances. Since the transplanted species were intentionally planted by the landscape plan, it was possible to identify
colonies from early stages and spread to the nearby flat land. Therefore, in order to minimize the impact of road slope
vegetation on the surrounding ecosystem during and after road construction, it is suggested to plant high viability plants in
the landscape design during the environmental impact assessment consultation.
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Table 1. Changes in number of registered vehicles and total length of roads (KOSIS 2019, MSS 2019)

Vehicle Road

vear Number Annual growth rate (%) Total length (km) Annual growth rate (%)
1980 500,000 - 46,950,909 -

1990 3,400,000 0.21 56,714,687 0.02

1995 8,470,000 0.20 74,237,403 0.06

2000 12,060,000 0.07 88,775,021 0.04

2005 15,400,000 0.05 102,293,000 0.03

2010 17,940,000 0.03 105,565,078 0.01

2015 20,990,000 0.03 107,526,581 0.004

2018 23,200,000 0.03 110,714,298 0.01
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Fig. 1. Map showing the study sites of road construction in Korea (SG, Singal Detour Road; DC, Samga-Daechon
Detour Road).

Table 2. Road section, implementation company, traffic lane, road length and type of the study sites

Project name (Site abbreviation) Road location Traffic lane Road length (km)

Singal road construction (SG) Giheung-gu, Yongin-si 4 5.10

Samga-Daechon road construction (DC) Giheung-gu, Yongin-si - 4 7.44
Cheoin-gu, Yongin-si

Table 3. Progress rate of the road construction in the Singal Detour Road (SG) and Samga-Daechon Detour Road

(SD) from 2010 to 2018 (EIASS 2019)

Progress rate (%)
Site 1st 2nd 3rd 4th 5th 6th 7th 8th o9th
2010 2011 2012 2013 2014 2015 2016 2017 2018
SG 10.6 12.5 18.8 272 374 58.8 72.0 73.9 95.8
DC 1.4 15.1 225 285 41.1 485 58.3 72.1 80.6
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Table 4. List of species used for slope revegetation in the Singal Detour Road (SG) and Samga-Daechon Detour Road (SD)

Site

Seed spray species

SG Centaurea cyanus, Cosmos bipinnatus, Cosmos sulphureus, Coreopsis lanceolata, Coreopsis tinctoria,

Festuca arundinacea, Indigofera pseudotinctoria, Leucanthemumxsuperbum, Lolium perenne, Lotus

DC corniculatus, Medicago sativa, Melilotus suaveolens, Silene armeria, Rudbeckia bicolor
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Fig. 3. Changes of the number of alien plant species intentionally and unintentionally introduced to the different ground
condition in the Singal Detour Road and Samga-Daechon Detour Road from 2017 to 2018.

Table 5. Number of alien plant species according to their species traits in the Singal Detour Road (SG) and Samga-Daechon

Detour Road (SD) in 2017 and 2018

SG DC
Species trait Flat land Fill slope Cut slope Flat land Fill slope Cut slope
2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018

Life cycle

Anuual & Biennial 28 23 18 26 31 24 12 16 21 26 23

Perennial 18 9 16 17 18 17 11 10 14 20 15

Dispersal type

Wind 16 11 11 12 20 14 6 8 10 13 18 11

Unassisted 17 13 12 17 15 15 11 10 16 14 14

Animal 13 8 11 14 14 12 4 6 6 14 13
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Fig. 4. Results of principal coordinates analysis (PCoA) using flora data of the alien palnts at the different ground condition
in the Singal Detour Road (SG) and Samga-Daechon Detour Road (SD) in 2017 (17 of the abbreviation) and 2018
(18 abbreviation). (a) biplot of road construction sites by habitat type (circle, flat land; triangle, fill slope; square,
cut slope; dash line, 2017; solid line, 2018) and (b) biplot of alien species (red text indicates invasive alien plant)
(Ab.t, Abutilon theophrasti; Ai.a, Ailanthus altissima; Am.a, Ambrosia artemisiifolia var. elatior, Am.t, Ambrosia trifida,;
As.p, Aster pilosus; Br.j, Brassica juncea; Ce.c, Centaurea cyanus; Co.l, Coreopsis lanceolate; Co.s, Cosmos sulphureus,
Co.t, Coreopsis tinctoria; Da.g, Dactylis glomerata; Fe.a, Festuca arundinacea; In.p, Indigofera pseudotinctoria; La.s,
Lactuca scariola; Le.s, Leucanthemumxsuperbum; Lo.c, Lotus comiculatus; Lo.m, Lolium multiflorum; Lo.p, Lolium
perenne; Me.a, Melilotus alba; Me.s, Melilotus suaveolens; Ru.a, Rumex acetocella; Ru.b, Rudbeckia bicolor; Si.a,
Silene armeria; Si.c, Silene conoidea; Ve.a, Veronica arvensis).
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Table 6. Change of the appearance of alien plants in the Singal Detour Road (SG) and Samga-Daechon Detour Road
(SD) from 2017 to 2018 (-, disappeared; +, newly appeared; C, continuously appeared; N, not existed)

Scientific name Korean name Life cycle Dispersal type SG DC
Amaranthus patulus Jte"dlE Annual Unassisted + +
Erigeron bonariensis Az Biennial Wind + +
lpomoea hederacea o=2utga Annual Unassisted + +
Quamoclit angulata SZUREX Annual Unassisted + +
Brassica napus S Biennial Unassisted + N
Bromus tectorum AT a2l Perennial Animal + N
Dactylis glomerata 22M Perennial Animal + N
Indligofera pseudotinctoria 2dot= Perennial Unassisted + C
Aster subulatus var. sandwicensis | ZHIWF33t Annual Wind N +
lpomoea purpurata S2AULIEE Annual Unassisted N +
Lepidium apetalum CErHO] Biennial Unassisted N +
Silene conoidea PEESKELES) Annual Unassisted N +
Helianthus tuberosus Sox| Perennial Animal C +
Achillea millefolium MYESE Perennial Wind - N
Celosia argentea JHEHE2FO| Annual Wind N
Galinsoga ciliata S Z obxHH| Annual Wind - N
lpomoea lacunosa Of7|LtZZ Annual Unassisted - N
Abutilon avicennae O{X{7 Annual Animal - N
Lepidium virginicum SCHEEO| Biennial Unassisted - N
Potentilla paradoxa I ESEVE] Biennial Unassisted - N
Viola papilionacea SX|ILE Perennial Unassisted - N
Amorpha fruticosa EXHIM 2 Perennial Animal - o}
Panicum dichotomifiorum ol=7471% Annual Wind - C
Solanum americanum ol=7tors Annual Animal - C
Lolium multiflorum FEzl Biennial Animal N -
Papaver rhoeas JH LTI Annual Wind N -
Ambrosia artemisiifolia HX|E Annual Unassisted C -
Rumex acetocella of7|+=Hd Annual Wind C -
Sonchus oleraceus HIXISE Annual Wind C -
Trifolium hybridum METNE Perennial Animal C -
Melilotus alba ETSME Biennial Wind - -
Aster subulatus HI®-= =5t Annual Wind - -
Sonchus asper = NES Annual Wind - -
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