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Method for the Revegetation on the Highway Slope in
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ABSTRACT

This study was carried out from March 1995 to February 1996 to select suitable vegetation and
measures for revegetation on the highway cut-slope in consideration of the surrounding environment in
the middle region of Korea. The numbers of revegetation-measures type surveyed were eighteen mea-
sures as a whole in descending order of the Seed-spraying measures, Block-sod pitching measures,
and Straw-mat mulching measures,

The numbers of vegetation species by highway line were 243 in Chungbu, 223 in Jungang, 210 in
Kyongbu 2, 199 in Kyongbu 1, 179 in Sohaean, 163 in Seoul circulation, 148 in Shingal-ansan, 141 in
Second kyongin and 123 in Kyongin respectively.

The highest index of species diversity(H') was in Kyongbu 1-line and the evenness(E') on upper
site was greater than that of the lower site.

The revegetation measures were selected in consideration of nature of soil, gradient, area and situa-
tion, and 83 species were selected as those for revegetation measures in highway cut-slope.
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Table 1. List of investigated sites in highway cut-slope

Route Section ' Total No.of Pti‘eliminary No. of final
distance(km) surveying plot surveyed plot

Kyongbu(1) Seoul-Taejon 152.3 74 20
Kyongbu(2) Taejon-Taegu 137.5 26 3
Kyongin Seoul-Inchon 24.0 3 3
Jungang Chunchon-Chechon 63.8 15 15
Tonghae Tonghae-Kangnung 41.7 17 10
Chungbu Seoul-Nami 117.8 37 23
Seoul circulation Pangyo-Kuri 31.6 10 8
Sohaean Inchon-Ansan 27.9 21 10
Shingal-Ansan Shingal-Ansan 23.2 23 5
The second Sechang-Kwangmyong 9.8 17 5
Kyongin

Total 243 102
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Table 2. Correlation matrix for vegetation and environmental variables of slope in highway ‘cut-slope

SLO WID LGT PH WET HARD SOIL ROCK
WID 0.09207
LGT 0.21308**  0.07109
PH 0.19529* -0.04130 0.39702***
WET -0.35474*** -0.05164 0.11278 0.03672
HARD -0.24270** -0.06110 0.10383  -0.05563 0.63186***
SOIL -0.18431 0.09619 -0.03279 0.00281 0.39630*** 0.37806"**
ROCK -0.44858*** -0.02585 -0.02767  -0.04391 0.53151*** 0.37219""" 0.25938"**
LAND 0.33328*** -0.08600 -0.04074 0.14436 -0.16170  -0.17321  -0.01853  —0.50282
DRAINAGE -0.14418  -0.08837 0.08229  -0.12283 0.10368 0.17497  -0.01365 0.19880
LE -0.21083** -0.09996 -0.05585  -0.12741 0.17143 0.24734**" 0.05445

0.14805

% Single asterisk indicates significant at 10% level, double asterisk indicates significant at 5%
level, three asterisk indicates significant at 1% level

# SLO(Slope Gradient), WID(Slope Width), LGT(Slope Length), PH(Soil Acidity), WET(Soil Wet-
ness), HARD(Soil Hardness), SOIL(Soil), ROCK(Rock), LAND(Landscape), DRAINAGE(Drain-

age Condition), LE(Leakage Condition)
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Table 3. The revegetation measures in highway cut-slope

Route Kyongbu Kyongin Tﬁ:f J ;rr:g_ Chungbu hggz;n Scei(r)l.ll Szlgsg:i_ KS; ggrgl?n Total

Works 1 2
1 Sod 5 1 3 2 4 2 3 4 1 25
2 Spraying 10 1 1 5 3 7 5 3 6 4 45
3 Straw 5 2 5 12
4 Coir-net 4 2 2 8
5 Jute-net 1 1 2
6 Soil/Seed 4 2 1 7
7 Taxol 1
8 Crib 2 3
9 Block 5 1 6 4 4 22
10 Gradoni 1 1
11 Banquette 1 1 2
12 Seeding 2 1 3
13 Green wall 1 1
14 Planting
15 Twiner 1 2
16 Geoweb 1 1
17 Falling 1 1
18 Concrete 1 1 2
19 None 1 1 1 8 13 1 21

Total 32 4 5 19 23 29 10 19 10 8 158

Sod : Block-sod pitching measures,

Spraying : Seed spraying measures,

Straw : Straw-mat mulching

measures, Coir-net : Coir-netting measures, Jute-net : Jute-netting measures, Soil/Seed : Hydroseeding

measures with seed-fertilizer-soil materials,

Taxol : Taxol measures, Crib : Concrete slope stabilizing
crib measures, Block : Latticed-block pitching measures, Gradoni

: Gradoni structure measures, Ban-

quette : Banquette planting measures, Seeding : Seeding measures, Green wall : Green wall establish-

ment measures,
Geoweb measures,
measures, None : None of measures
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Planting : Tree planting measures, Twiner : Twiner planting measures,
Falling : Falling-stone prevention netting measures,

Geoweb :
Concrete : Concrete spraying
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Table 4. Coverage of revegetation measures in highway cut-slope (unit : %)
Revegetation Measures Upper slope Middle slope Lower slope

1 Block-sod pitching measures 80.1 64.2 68.4
2 Seed spraying measures 70.3 62.8 59.0
3 Straw-mat mulching measures 68.8 62.5 59.1
4 Coir-netting measures 82.9 48.9 38.3
5 Jute-netting measures 65.7 34.5 33.1
6 Soil/Seed 76.3 42.3 77.3
7 Taxol measures 75.6 65.3 78.1
8 Concrete Crib 95.0 62.2 80.0
9 Latticed-block pitching 82.5 66.1 70.3
10 Gradoni structure measures 83.3 73.3 65.0
11 Banquette planting measures 95.0 75.0 24.0
12 Seeding measures 31.0 95.0 96.3
13 Green wall 15.0 0.0 0.0
14 Tree planting measures 65.0 90.0 45.0
15 Twiner planting measures 70.0 83.3 71.4
16 Geoweb measures 35.0 73.3 41.7
17 Falling stone prevention 50.3 0.0 0.0
18 Concrete spraying measures 35.0 15.0 10.0
Average 65.4 56.3 50.9

# Soil/Seed : Hydroseeding measures with seed-fertilizer-soil materials, Concrete Crib : Concrete slope
stabilizing crib measures, Green wall : Green wall establishment measures, Falling-stone preven-
tion : Falling-stone prevention netting measures, None : None of measures

Table 5. Revegetation measures in consideration of characteristics of cut-slope surface condition

Soil

Revegetation measures

Sandy

Latticed-block pitching measures(Slope stabilization measures), Wire gabion measures,
Block-sod pitching measures, Strip-sod planting measures, Netting measures, Tree plant-
ing measures, etc.

Sandy
clay

Latticed-block pitching measures(Slope stabilization measures), Slope soil arresting struc-
tures, Block-sod pitching measures, Strip-sod planting measures, Netting measures, Tree
planting measures, Seed spraying measures, Straw-mat mulching measures, Seeding mea-
sures, etc.

Soil with
gravel

Latticed-block pitching measures(Slope stabilization measures), Stone masonry measures,
Netting measures, Hydroseeding measures with seed-fertilizer-soil materials, Tree planting
measures, Texol measures, Vegetation hole measures, Falling-stone prevention netting
measures, etc.

Clay

Block-sod pitching measures, Strip-sod planting measures, Straw-mat mulching measures,
Netting measures, Seed spraying measures, Seeding measures. Tree planting measures,
etc.

Soft
rock

Latticed-block pitching measures(Slope stabilization measures), Slope stabilizing crib mea-
sures, Stone masonry measures, Stone pitching measures, Concrete pitching measures,
Concrete-block pitching measures, Falling-stone prevention netting measures, Concrete
spraying measures, Netting measures, Straw-mat mulching measures, Hydroseeding mea-
sures with seed-fertilizer-soil materials, Texol measures, SF measures, Gradoni structure
measures, Falling stone prevention fencing measures, Falling-stone prevention netting
measures, etc.

Hard
rock

Texol measures, SF measures, Gradoni structure measures, Falling stone prevention fenc-
ing measures, Falling-stone prevention netting measures, Screen planting measures, Hyd-
roseeding measures with seed-fertilizer-soil materials, Concrete spraying measures, etc.
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Table 6. Revegetation measures in consideration of slope gradient

Division Revegetation measures
less than Seed spraying measures, Straw-mat mulching measures, Netting measures, Tree planting
30° measures, Seeding measures, Block-sod pitching measures, etc

31° ~45° Latticed-block pitching measures, Concrete slope stabilizing crib measures,Stone pitching
measures, Stone masonry measures(Slope stabilization measures), Seed spraying measures,
Straw-mat mulching measures, Netting measures, Tree planting measures, Seeding mea-
sures, Block-sod pitching measures, etc

46° ~60° Latticed-block pitching measures, Concrete slope stabilizing crib measures,Stone masonry

measures, Stone pitching measures(Slope stabilization measures), Vegetation hole mea-
sures, Stone masonry measures, Seed spraying measures, Straw-mat mulching measures,
Netting measures, Tree planting measures, Seeding measures, Block-sod pitching mea-
sures, Hydroseeding measures with seed-fertilizer-soil materials, Texol measures, Gradoni
structure measures, Twiner planting measures, Tree planting measures, Screen planting

measures, etc

more than Latticed-block pitching measures, Concrete slope stabilizing crib measures, Stone masonry
60° measures, Stone pitching measures(Slope stabilization measures), Tree planting measures,

Screen planting measures,

Vegetation hole measures,

Stone masonry measures, Seed

spraying measures, Straw-mat mulching measures, Netting measures, Tree planting mea-
sures, Seeding measures, Block-sod pitching measures, Hydroseeding measures with seed-
fertilizer-soil materials, Texol measures, Gradoni structure measures, Twiner planting

measures, etc
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Table 7. Revegetation measures in consideration of area

Area Revegetation measures
less than Seed spraying measures, Straw-mat mulching measures, Netting measures, Tree plant-
2,000m? ing measures, Seeding measures, Block-sod pitching measures, etc

Constructed of banquette(5~10m), Latticed-block pitching measures, Concrete slope
stabilizing crib measures, Stone pitching measures, Stone masonry measures(Slope sta-
2. 000~ 5000m’ bilization measures), Seed spraying meaSl.Jres, Straw-mat mulching measures, Netting
’ measures, Tree planting measures, Seeding measures, Block-sod pitching measures,
Hydroseeding measures with seed-fertilizer-soil materials, Texol measures, Concrete
spraying measures, etc

Constructed of banquette(5~10m), Latticed-block pitching measures, Concrete slope
stabilizing crib measures, Stone pitching measures, Stone masonry measures(Slope sta-
more than  bilization measures), Seed spraying measures, Straw-mat mulching measures, Netting
5,000m* measures, Tree planting measures, Seeding measures, Block-sod pitching measures,
Hydroseeding measures with seed-fertilizer-soil materials, Texol measures, Concrete
spraying measures, etc

Table 8. Revegetation measures in consideration of situation

Situation Revegetation measures
City area Seeding with flowering seed and planting of natural vegetation. Seed spraying mea-
sures, Straw-mat mulching measures, Netting measures, Tree planting measures,
Seeding measures, Block-sod pitching measures, Hydroseeding measures with seed-
fertilizer-soil materials, Texol measures, Strip-sod planting measures, Screen planting
measures, etc.

Mountain area Seeding with tree seed and planting of natural vegetation. Seed spraying measures,
Straw-mat mulching measures, Netting measures, Tree planting measures, Seeding
measures, Block-sod pitching measures, Hydroseeding measures with seed-fertilizer-
soil materials, Texol measures, Strip-sod planting measures, etc.

Flatland and Seed spraying measures, Straw-mat mulching measures, Netting measures, Tree

industrial area planting measures, Seeding measures, Block-sod pitching measures, Hydroseeding
measures with seed-fertilizer-soil materials, Texol measures, Strip-sod planting mea-
sures, Screen planting measures, etc.

Seashore area  Seeding and planting of endurable vegetation in salt content. Seed spraying measures,
Straw-mat mulching measures, Netting measures, Tree planting measures, Seeding
measures, Block-sod pitching measures, Hydroseeding measures with seed-fertilizer-
soil materials, Texol measures, Strip-sod planting measures, Screen planting mea-

sures, etc.
Table 9. Coverage of vegetation by the site position in highway cut-slope Coverage : %
Route Kyong- Kyong- Kyong- Jung- Tong- Chung- Seoul So-  Shingal- The
. . . second
Site bu(l) bu(2) in ang hae bu Cir. haean Ansan kyongin

Whole 69.7 71.8 63.1 47.4 68.7 71.0 57.2  62.0 67.9 58.7
Upper 69.6 75.0 66.0 60.4 64.0 67.0 62.5 62.6 58.4 59.8
Middle 63.3 61.6 68.9 32.3 36.0 73.7 55.4 624 64.0 63.3
Lower 63.1 58.9 73.3 21 73.7 66.2 20.4 55.2 58.0 63.3
Average  66.4 66.8 67.8 40.3 65.6 69.5 48.9  60.6 62.1 61.3
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Table 10. Species diversity of highway cut-slope
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line Kyong- Kyong- Kyong- Jung- Tong- Chung- Seoul So- Shingal- Second
Index bu(l) bu(2) in ang hae bu ser. haean Ansan Kyongin
Even- Up. 0.6581 0.6594 0.5886 0.8635 0.9946 0.5828 0.8745 0.6451 0.7816  0.555
nevss Md. 0.629 0.7030 0.1405 0.6774 0.3051 1.1541 0.7663 0.4766 0.5513  0.1483

Lo. 0.5734 0.6516 0.4991 0.6147 0.5913 0.7238 6.8798 0.6133 0.7282  0.3408
Specie Up. 1.3759 0.8851 0.8262 1.1856 1.0423 1.3347 1.219 1.0012 1.145 0.9577
d'peersii Md. 1.2266 0.8003 0.264 0.8453 0.0803 1.1514 0.997 0.9395 1.1013 0.3661
v Y lo. 1.1893 0.8904 0.8592 0.8532 0.9901 1.0415 0.8396 0.9123 1.086 0.7075
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o}, FRAL A Ee] Qo] SAsleH, %ol 7, AAe], F, FAYF, v PHsR, Hel
743 =4 debdl, Asjerdat AlERARAL, A ZF, HulE, de], HoAE, W, HLEIE,
+48e Abgale] Edske] B AE A7A B E, S5, v 2lF 5 52FEE AF v
9o exd pHEE2 A A, &, AHE, & Bx] AELe wE yHT R HxuE FFe
ARA U A, EA), A9 mlEES I, a3 SR g, Adueld Ad®l A%
ggelraelse) Fawrlt A4 vebdrl, Fo Fg FH AdAE }&E AL, #
ot %, AvtE, wx, ¥, #, meie, Ux A AgHo] FAlg AEolmg o] 8o A4
ZhetE vz, ubefe], iR AofRlEd, o slof & Aolrth, MR AU AEFS A3
Table 11. Importance value of vegetation in highway cut-slope
Kyongbu route(1) UP.IV MD.IV LO. IV
Ailanthus altissima(Z} 51} 5-) 0.0227 0.0105
Forsythia koreana(ZWr}2]) 0.0105
Stephanandra incisa(F-5115-) 0.0073
Spodiopogon cotulifer(71 &) 0.0065
Festuca ovina(% 21 9) 0.0336 0.0066
Juniperus rigida(=7YF%) 0.0058
Oenothera odorata( 2] %) 0.0089 0.0232 0.0227
Pinus rigida(8 7]} 45 0.0610
Artemisia keiskeana(#S) %) 0.0071 0.0042
Kummerowia striata( "1 5% 0.0026
Lespedeza cuneata(¥]<2]) 0.0057 0.0064 0.0133
Cyvperus amuricus(¥-3521) 0.0054
Salix koreensis(¥ =1}5-) 0.0064 0.0239
Artemisia capillarvis(AH2 %) 0.0148
Rubus crataegifolius(7r27]) 0.0480
Rhododendron yedoense var. poukhanense("+3 %) 0.0029
Zanthoxylum schinifolium( % 21} 3) 0.0031
Quercus acutissimal 452 J3) 0.0058
Arundinella hirta( M) 0.0236 0.0526
Amphicarpala edgeworthit var. trisperma( NE) 0.0077
Phaseolus nipponensis( &) 0.0056
Themeda triandra var. japonica(%*) 0.0087
Quercus mongolical( X172 }+5) 0.0124
Calamagrostis avundinacea(d M%) 0.0816 0.0193 0.0187
Lespedeza bicolor(#e]) 0.0726 0.0101 0.0295
Avrtemisia princeps var. orientalis(%) 0.0234 0.0698 0.0670
Aster vomena(%H3)°)) 0.0091
Robinia pseudo-acacia( Y7} A1 45-) 0.0639 (0.0082 0.0246
Rumex acetocella(N715-<3) 0.0042
Miscanthus sinensis var. purpurascens(®d*|) 0.0326
Alnus japonica( 228 }5) 0.0071 0.0105
Sanguisorba officinalis(£.0]%&) 0.0026
Rosa maximowicziana(27FA135-) 0.0026
Populus ¥ tomentiglandulosa(- &+t A F+) 0.0410 0.0356
Zoysia japonica( 3t}) 0.0675 0.0453
Avrtemisia japonica( A¥]%) 0.0094
Lespedeza maximowiczti( =55}2])
Amorpha fruticosa(Z A v #He]) 0.0042 0.0221
Quercus serrata(E3I5) 0.0133
Rhododendron mucronulatum(RZ]) 0.0064
Cassia mimosoides var. nomame( &) 0.0028 0.0064
Lespedeza cyrtobotrya(3&»e]) 0.0127 0.0818
Smilax china(Hv1HDZE) 0.0028
Cosmos bipinnatus( Z.222.2%) 0.0072
Lysimachia clethroides(27+ % 5=°3) 0.0083
Festuca arundinacea(Tall fescue) 0.0511 0.3337
Eragrostis curvula(Weeping love grass) 0.0601 0.1326
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Table 11. Continued

Kyongbu route(2) UP.V MD.IV LO.IV
Spodiopogon cotulifer(715 ) 0.0919
Forsythia koreana(ZW12]) 0.0767
Festuca ovina(7191¥€) 0.0218
Oenothera odorata(2%o1 %) 0.0520 0.0543
Parthenocissus tricuspidate(s 019 2) 0.0827 0.0863
Salix koveensis(¥ =1}-5) 0.0457 0.0422
Artemisia capillaris(* 14 %) 0.0259 0.0510 0.0281
Rubus crataegifolius( A7) 0.0290
Arundinella hirta() 0.0850
Pinus densiflora(2}5-) 0.0289
Quercus mongolica(A1 4 ) 0.0259
Lespedeza bicolor(%12)) 0.0289
Aprtemisia princeps var. orientalis(%) 0.1449 0.1953 0.1379
Robinia pseudo-acacia(} 7} A1) 0.0534 0.0862
Miscanthus sinensis var. purpurascens(e] W) 0.2954 0.2055 0.1030
Alnus japonica( 22 }5) 0.1963
Quercus serrata(E3}5-) 0.0205 0.0422
Eragrostis curvula(Weeping love grass) 0.0443 0.1363
Second Kyongin route UP.V MD.IV LO. IV
Spodiopogon cotulifer(Z15A) 0.0123
Festuca ovina(7124) 0.0128
Pinus rigida(2171tt 23 F) 0.0177
Kummerowia striato(")5%) 0.0126
Cyperus amuricusC4-5A1) 0.0126 0.0169
Avrtemisia capillaris(A134 %) 0.0120
Rubus crataegifoliusA=7]) 0.0232
Arundinella hirta(*V) 0.0189
Lespedeza bicolor(*}2]) 0.0311 0.0371 0.0195
Avrtemisia princeps var. orientalis(%) 0.0189 0.0636 0.1135
Robinia pseudo-acacia(o} 7} | vH5)
Cynodon dactylon(5-A+%H]) 0.0329 0.0180
Zoysia japonica(Zrr]) 0.0208
Ligustrum obtusifolium{3 E1}5-) 0.0109
Cassia mimosoides var. nomame(2+%) 0.0427 0.0300
Lespedeza cyrtobotrya(#2]) 0.0146 0.1276
Euonymus alatus(zH4}+5) 0.1025
Festuca arundinacea(Tall fescue) 0.0000 0.0230 0.0921
Eragrostis curvulal Weeping love grass) 0.0165
Jungang route UP. IV MD.WV LO.Iv
Chrysanthemum zawadskii var. latilobum(773 %) 0.0065 0.0091
Quercus variabilis(ZF315) 0.0166
Stodiopogon cotulifer(715 ) 0.0116
Lysimachia barystachys(7t x| 53) 0.0063
Pinus rigida(® 7\ ch 2 H5) 0.0444
Kummerowia striata(")5E) 0.0099
Cyperus amuricus(8HE41) 0.0620 0.0147 0.0080
Salix koreensis{¥] =1}4-) 0.0083
Lespedeza cuneata(¥}<=2]) 0.0289 0.0133
Artemisia capillaris(A1d %) 0.0821
Rubus crataegifolius(Ar&71) 0.0064
Zanthoxvlum schinifolium(A) =1}3-) 0.0153
Quercus acutissima(*F==5) 0.0106
Arundinella hirta(AV) 0.0667 0.0374
Quercus mongolica(A ZAvH5-) 0.0346

Calamagrostis arundinacea(’d %)
Lespedeza bicolor(#}€])

Avrtemisia princeps var. orientalis(%) 0.0115 0.0310
Aster yomena(Z5-2yo]) 0.0201
Robinia pseudo-acacia(ot 7+ A1) 0.0638

Rumex acetocella(N7]53)
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Table 11. Continued

Jungang route UP. IV MD. IV LO.V

Miscanthus sinensis var. purpurascens(a ) 0.0255
Zoysia japonica(Frcy) 0.0347 0.0871
Artemisia japonica(M 8] %) 0.0052
Quercus serrata(E3 1) 0.0055
Rhododendron mucronulatum(Z1<) 0.0088
Rosa multiflora(8 4%) 0.0057
Cassia mimosoides var. nomame( %) 0.0116
Lespedeza cyrtobotrya(ZH#12]) 0.0427
Dactylis glomerata(Orchard grass)
Eragrostis curvulo{ Weeping love grass) 0.0487 0.1980 0.1079
Festuca arundinacea(Tall fescue) 0.0726 0.1585

Tonghae route UP.Iv MD. IV LO.IV
Chrysanthemum indicum(ZH=r) 0.0257
Forsythia koreana(?W+}2]) 0.0510
Cymbopogon tortilis var. goeringit(7) &) 0.0107
Chrysanthemum zawadskii var. latilobum(7-4 %) 0.012 0.0095
Festuca ovina(7 914) 0.013 0.0046
Oenothera odorata(2o) %) 0.0230
Avrtemisia iwayomog{t $1271) 0.018
Potentilla chinensis(™* %) 0.0045
Quercus dentata(™ Z2}+5) 0.0314
Lotus corniculatus var. japonicus(d=#o]) 0.0061
Alnus firma(A2.2]) 0.0196
Artemisia capillarist } %) 0.120 0.0479
Arundinella hirta(A}) 0.012 0.0189
Amphicarpala edgeworthii var. trisperma(*)3) 0.041 0.0045
Pinus densiflora(Z-115-) 0.0432
Themeda triandva var. japonica(&) 0.132 0.027
Quercus mongolica(A 2 1-5-) 0.005
Lespedeza bicolor(#}2]) 0.004
Artemisia princeps var. orientalis(%) 0.047 0.040
Aster yomena(%H-3 ) 0.004
Robinia pseudo-acacia(o} 7+ A v}5-) 0.012 0.078
Rumex acetocella(W7]5=23) 0.185 0.2504 0.0310
Miscanthus sinensis var. purpurascens(a ) 0.016
Populus < tomentiglandulosa(-=2-*H 15 0.145 0.005
Albizzia julibrissin(x}15) 0.029 0.7496
Zoysia japonica(#t]) 0.012 0.196
Avrtemisia japonica(Av] %) 0.014
Amorpvha fruticosa(Z ] #-2]) 0.051 0.014
Quercus servata(Z315)
Cassia mimosoides var. nomame(3-£) 0.037 -0.039
Smilax china(R v ANEZ)
Cosmos bipinnatus(Z58.22) 0.014 0.004
Festuca arundinacea(E 3 2~7) 0.0358 0.110
Eragrostis curvula($) i 1et~) 0.032 0.013

Chungbu route UP. IV MD. IV LO. v
Cymbopogon tortilis var. goeringii(70&) 0.039 0.0103 0.0476
Aster ciliosus(?\ %54 o]) 0.0049 0.0451 0.0064
Chrysanthemum zawadskii var. latilobum( 74 %) 0.0121
Festuca ovina(71218) 0.0050 0.0253
Oenothera dovata( 2=k %) 0.0030 0.0105 0.0275
Acer sacarrum(%%) 0.0067
Cocculus  trilobus(*y 805 2) 0.0050
Pinus rigida(e}7)ctaH) 0.2624 0.0171
Avrtemisia keiskeana(2-&9 %) 0.0083 0.0125
Rubus parvifolius(3%27)) 0.0063
Alnus hirsuta(Z23W5) 0.0155
Lespedeza cuneata(¥]52]) 0.0037 0.0063
Clematis apiifolia( X112 %) 0.0109

Avrtemisia capillari( A3 %) 0.0037 0.0363 0.1015
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Table 11. Continued

Chungbu route UP. V MD. vV 10. v
Rubus crataegifolius(i+27]) 0.0380 0.0407
Prunus sargentif A4 ) 0.0064
Arundinella hivta(A) 0.0449 0.0145 0.0073
Themeda triandra var. japonica(%A)) 0.0121 0.0103 0.0073
Quercus mongolica( A A F) 0.0368
Acer ginnala(Z1}+5) 0.0064
Filifolium sibivicun{d %) 0.0069
Lespedeza bicolor(3}2]) 0.0281 0.0118
Avrtemisia princeps var. ovientaliX%) 0.0654 0.1664 0.0602
Robinia pseudo— acacia(o} 7+ A1) 0.0639 0.0982 0.0316
Disporum smilacinum(o)711}2}) 0.0000
Populus nigra var. italica(S¥HE) 0.0302 0.0200
Miscanthus sinensis var. purpurascens(s <) 0.0424 0.0421
Paulownia coreana(S-E1}+) 0.0200
Sanguisorba officinaliX 8-01%) 0.0083 0.0070
Populus x tomentiglandulosa(2- X1 }F) 0.0286
Lonicera japonica(LV-593F) 0.0110
Larix leptolepis(Q 2 A2 }5) 0.0118 0.0302
Zoysia japonica(3t] 0.0559 0.0280 0.1288
Avrtemisia japonica(#|¥] %) 0.0176 0.0274
Amorpha fruticosa(FA v} #2]) 0.0276
Quercus serrata(E35) 0.0064
Rubus oldhamii(Z27]) 0.0070
Rhododendron mucronulatum({Z 2 =) 0.0064 0.0094
Rosa multiflora(B %) 0.0092
Cassia mimosoides var. nomame(*&) 0.0092 0.0340
Festuca arundinacea(E ) 2=7) 0.0487 0.0504 0.0936
Eragrostis curvula(9 3 B.12tx) 0.0122 0.0796 0.1535
Sohaean route UP. NV MD. vV LO. IV
Quercus aliena(3J5) 0.0105
Oxalis corniculata(#014h) 0.0086
Festuca ovina(Z) 214) 0.0086 0.0357
Oenothera odorata(Z 2o %) 0.0090
Pinus rigida(2) 7] ek 24) 0.0247
Kummerowia striata("|5-& 0.0182
Abnus hivsuta( 5 2.2 v+5-) 0.0107
Cyperus amuricus(d-520) 0.0078 0.0097
Salix koreensis(¥] E}F) 0.0101
Lespedeza cuneata(¥)<-2])
Avrtemisia capillaris(*}d %) 0.0137
Quercus acutissima(’}5-e1 ) 0.0122
Avrundinella hirta(A) 0.0315 0.0074 0.0108
Menispermum dauricum(N 23 =) 0.0080
Lespedeza bicolor(%2]) 0.0684 0.0118 0.0326
Avrtemisia princeps var. orientali%) 0.0326 0.0516 0.0183
Robinia pseudo-acacia( Y74 A1 VH4-) 0.0903 0.0177
Rumex acetocella(°l7]153) 0.0202
Populus nigra var. italica(%F¥E) 0.0110
Miscanthus sinensis var. purpurascens(®] ) 0.0144
Populus < tomentiglandulosa(==F A1 H) 0.0150 0.0086
Zoysia japonica(3c]) 0.219% 0.0674 0.1546
Artemisia japonica(H ¥ %) 0.0086
Cassia mimosoides var. nomame(ZHE) 0.0267 0.0352 0.0104
Lespedeza cyrtobotrya(Zd#12]) 0.0593
Euonymus alatus(3H3 %)
Festuca arundinacea(E 3 =F) 0.0260 0.202 0.2292
Eragrostis curvula($B# 2.12}x) 0.2120 0.2670 0.1606
Seoul circulation route UP. v MD. v LO. IV
Chrysanthemum zawadskii var. latilobum(T-4 %) 0.0744
Oenothera odorata(dol %) 0.1332
Pinus rigida(Z| 71 e} 2H4) 0.0182 0.0160
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Table 11. Continued

Seoul circulation route UP. v MD. IV LO. v

Avrtemisia keiskeana(2r-&-th%) 0.0371
Salix koreensis(H =1 ) 0.0114 0.1717
Avrtemisia capillaris(Z1d %) 0.1078 0.0819
Alnus hirsuta(A2.2]) 0.049 0.0675
Avrundinella hirta(A) 0.0315 0.0668
Quercus mongolica(A 2 }F-) 0.0502 0.0459
Lespedeza bicolor(#2]) 0.0210
Artemisia princeps var. orientalis(%) 0.2046 0.0314 0.1563
Robinia pseudo-acacia(}7F A 35-) 0.0743 0.1696
Miscanthus sinensis var. purpurascens(d V) 0.0081 (0.0487
Populus x tomentiglandulosa(-2 At A} 5-) 0.0309 0.0433
Zoysia japonica(rt]) 0.0084 0.1502
Quercus serrata(Z3 1) 0.0342
Rhododendron mucronulatum(z)2 ) 0.0326 0.0176
Festuca arundinacea(E ¥ 2~F) 0.0225
Eragrostis curvula($) 32l B 1ek2r) 0.1254

Kyongin route UP.v MD.V LO. IV
Festuca ovina(714) 0.0555
Artemisia keiskeana(St-2) %) 0.0387
Lespedeza bicolor(%}2]) 0.0505 0.0463
Avrtemisia princeps var. orvientalis%) 0.0391 0.0877
Robinia pseudo-acacia(o}7} A1 5-) 0.579 0.0666
Populus % tomentiglandulosa(-2-AH A1) 0.1900 0.0315
Zoysia japonica(Zre]) 0.0419 0.0511
Abrtemisia japonica( ¥ %)
Amorpha fruticosa(ZF-A| v]#2]) 0.0373 0.0222
Festuca arundinacea(E # 2=5F) 0.326
Eragrostis curvula($13 8 B.18lx) 0.086 0.0315

Shingal-Ansan route UP. IV MD. IV LO.IV
Festuca ovina(Z 214) 0.0277 0.0202
Oenothera odorvata(2 o) %) 0.0255
Pinus rigida(2]7]ch ) 0.0414 0.0080
Kummerowia striata(™)5=) 0.0114 0.0303
Alnus hivsuta(€ 2.2 1-5) 0.0635
Cyperus amuricus(8HE+H) 0.0096 0.0280
Salix koreensis(¥ =1+5) 0.0117
Lespedeza cuneata(®]5-2]) 0.0352 0.0356
Avrtemisia capillaris(A+3 %) 0.0189
Rubus crataegifolius(Zy=271) 0.0204
Arundinella hirta(A) 0.0175 0.0515
Amphicarpala edgeworthii var. trisperma(MZ)
Pinus densiflora(t5-) 0.0254
Quercus mongolica(X1 A }3) 0.0082
Lespedeza bicolor(#}e]) 0.0353 0.0117
Artemisia princeps var. orientali%) 0.0116 0.0761
Robinia pseudo— acacia(o} 74 A} 5-) 0.1306 0.0089
Rumex acetocella(*)7)15<3) 0.0291 0.0668
Miscanthus sinensis var. purpurascens(zA)
Populus % tomentiglandulosa(2AFA }5-) 0.0430 0.0661
Zoysia japonica(%re]) 0.0481 0.0292 0.0578
Aprtemisia japonica(A|¥] %) 0.0349 0.0248
Quercus serrata(ZE3 ) 0.0390 0.0506
Cassia mimosoides var. nomame(3-%) 0.0165 0.0662
Lespedeza cyrtobotrya(GH#+2]) 0.0306 0.0081
Euonymus alatus(z45-) 0.0122 0.0237
Festuca arundinacea(E ) 2=5F) 0.0916
Eragrostis curvula($) 8 nozlx) 0.1156 0.0314 0.0927

A g =3]15E 2t A 170 F 47T F, T34 F 2%, T4 UE, F¥A 42F,
1 7

%, ANA 27 F 18F, A2AJMA F 19 Asickd 28%F, A8 18F,
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