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Planting Plan of Ecological Corridor at Destroyed
Mountain Area as a Result of Road Construction®”
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ABSTRACT

This study was carried out to draw up the planting plan of bridge type ecological corridor for
animals migration at Hakgogae(ridge) destroyed by road construction in Yongin, Gyeonggi-do,
South Korea. It was conducted with two steps, survey and planting master plan. We surveyed
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the structure of topography, plant community, and animal habitat. We also selected the target
species migrate ecological corridor and suggested a concept of each planting area, the planting
species, and the planting density based on the analyzed data and finally drew up the planting
plan. The structure of topography was a steep slope due to the mountain ridge destruction so
the bridge type ecological corridor was could be applied in this study and we supposed that the
animals migrate along the both edge of corridor. As the results of analyzed plant community
structure in two sides, the dominant woody species, Quercus serrata and . variabilis were dis-
tributed on the bottom and the belly of a mountain, while Pinus densiflora community was dis-
tributed on the mountain ridge as edaphic climax. The similarity between Q. serrata - Q. mon-
golica - Q. variabilis community on the West of survey site and Q. serrata - Q. mongolica com-
munity on the East of survey site was high in 71.0 percentages. As the results of surveying
birds and some mammalia, seven species and fifty-seven individuals of birds were founded in
survey area, and two species and two individuals of rodents were founded. We selected birds
and some mammals for the migration species that supposed to migrate ecological corridor in
drawing up the planting plan. And then we divided the planting areas into bird corridor and
habitat, and mammals corridor, also suggested the planting areas in detail as follows: commu-
nity planting area of shrub at slope adjacent to the bridge exit as a buffer zone, screen planting
area, community planting area of herb at steep slope connected with mountain areas, induce-
ment planting area of the animals, community planting area for bird migration, community
planting area for mammals migration, and community planting area for bird habitat. We
selected the planting woody species which were the constancy ratio based on the analyzed data
of plant community around mountain areas was high, and suggested the planting master plan
each space.

KEY WORDS : PLANTING AREA, COMMUNITY PLANTING, SCREEN PLANTING, PLATING DENSITY,
PLANTING MASTER PLAN
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Figure 1. Schematic illustration for planting plan of ecological corridor
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Table 1. General description of weather in Suwon(Yongin), Gyeonggi-do

Month Average air temperature(<T) Precipitation (mm)
1961~1990 1999 1961~1990 1999

1 -3.9 -1.1 26.6 7.3
2 -1.8 04 28.3 1.8
3 3.7 6.0 49.1 54.0
4 10.9 12.8 95.3 73.6
5 16.5 16.9 84.7 121.3
6 20.9 22.4 121.6 76.7
7 24.4 25.5 328.9 345.0
8 25.1 25.9 290.9 338.4
9 19.8 22.9 148.4 402.2
10 13.0 13.9 57.7 92.3
11 5.7 7.3 54.7 25.3
12 -1.2 -0.1 20.8 18.2

Ann. 11.1 12.7 1,307.0 1,556.1
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Figure 5. Actual vegetation map of survey site

Table 2. Area and ratio of actual vegetation type at survey site

East area West area
Community name Area(n*)Ratio{%) Community name Area(n?) Ratio(%)
1. Quercus serrata - @. 69070 371 1. Quercus serrata 4,057 3.3
variabilis - @. acutissima ' ’ 2. Q. serrata - Q. variabilis 4641 38
2. Q. serrata - Castanea 19429 105 - Castanea crenata ’ ’
crenata ’ ) 3. Q. serrata - @. mongolica 94 080 19.5
3. Q. serrata ~ @. mongolica 50,244 27.0 ~ @. variabilis ' ’
4. Pinus densiflora 1,015 0.6 4. Q. variabilis - Q. serrata 36,088 29.3
5. P. c'ien's{ﬂora -Q. 1.118 06 5. Q. variabilis - Q. serrata 97686  92.5
variabilis - Q. serrata - Castanea crenata
6. Paddy field 3,523 1.9 6. Pinus densiflora 321 0.3
7. Cemetery 25,348 13.6 7. Cemetery 9,650 7.8
8. Slope(construction site) 12,643 6.8 8. Cut over 2,722 2.2
9. Road in the Forest 3.570 1.9 9. Slope 4,945 4.0
A 10. Construction site 3.028 2.5
11. Green house 6,040 4.9
Total 185,962 100.0 Total 123,258 100.0
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Table 3. Importance value of major woody species by the stratum at three communities(%)(West area)

Quercus serrata - Q.

Community name Cut Over mongolica - Q. variabilis Quercus variabilis
. Laver ¢ 'y s M ¢ U S M ¢ U S M

Species name
Pinus densiflora - - - - 6.4 4.7 - 48 - - - -
Castanea crenata - ~ 82 14 64 38 3.0 50 - 6.3 1.8 24
Quercus acutissima - - - - - - - - 0.8 - - 0.4
Q. variabilis - - - - 301 54 0.7 172 84.1 200 - 48.8
Q. dentata - - - - 1.1 - - 0.7 - - 0.8 0.1
Q. aliena - - 103 17 11 - 1.2 07 08 05 16 038
@. mongolica - - 04 01 305 131 68 207 6.4 6.3 203 56
Q. serrata - - 111 1.8 214 314 172 240 64 335 236 18.3
Lindera obtusiloba - - 94 1.6 - 2.1 9.7 2.3 - 3.1 2.6 1.5
Sorbus alnifolia - -- 624 1.0 - 56 142 42 08 b2 141 4.5
Prunus sargentii - - 29 05 27 16 - 1.9 - 28 - 0.9
Indigofera kirilowii - - 24 04 - - - - - - 16.8 2.8
Rhus trichocarpa - - 102 1.7 - 250 6.8 95 08 125 7.1 5.7
Acer pseudo - - - - - 08 - 03 - 29 36 16

-sieboldianum
Rhododendron - - 148 25 - 61 241 60 - 25 152 34

mucronulatum
Styrax japonica - - 04 0.1 - - - - - 46 0.7 16
Fraxinus

rhynchophylla 35 06 - 25 04 46 07 16
Paulownia coreana - - 28 05 - - - - - 46 07 16
Smilax sieboldii - - 3.1 05 - - - - - 46 07 16
Smilax china - - 6.0 1.0 - - 4.0 0.7 - - - -

FEuonymus alatus for.
ciliato-dentatus,
Corylus sieboldiana,
Maackia amurensis, Tilia
amurensis, Symplocos
chinensis for. pilosa,
Viburnum erosum

Other Species.
name

Corylus heterophylla,
Corylus sieboldiana,
Juniperus rigida,
Maackia amurensis,
Viburnum wrightii,

Corylus heterophylla,

Corylus sieboldiana,

Lespedeza cyrtobotrya,

Zanthoxylum schinifolium,

Symplocos chinensis for.
pilosa,

Weigela subsessilis

No. of total species 21

20

21

* C: Canopy importance value, U: Understory importance value, S: Shrub importance value, M:

Mean importance value
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Table 4. Dominance and sociability of herb species at three communities(West area)

329

Community name

Species name

Coverage(%)

Cut over

Pteridaceae, Festuca ovina, Melampyrum roseum, Carex
siderosticta, Polygonatum odoratum var. pluriflo-rum,
Dioscorea batatas, Artemisia keiskeana, Erigeron canadensis,
Digitaria sanguinalis, Erechtites hieracifolia, Carex humilis,

Epimedium koreanum, Artactylodes japonica, Smilax nipponica,

Disporum smilacinum, Veratrum maackii var. japonicum,
Lactuca indica var. laciniata, Syneilesis palmat, Hemerocallis
fulva, Spodiopogon sibiricus, Viola albida (21 species)

35

Quercus serrata -
®. mongolica -
Q. variabilis

Pteridaceae, Carex siderosticta, Festuca ovina, Pyrola japonica,
Polygonatum odoratum var. pluriflo-rum, Artemisia keiskeana,
Carex humilis, Epimedium koreanum, Artactylodes japonica,
Smilax nipponica, Disporum smilacinum, Syneilesis palmata,
Hemerocallis fulva, Asarum sieboldii, Spodiopogon sibiricus,
Disporum viridescens (16 species)

10~35

Q. variabilis

Ligularia fischeri, Festuca ovina, Pyrola japonica, Artemisia
keiskeana, Carex humilis, Epimedium koreanum, Artactylodes
Jjaponica, Smilax nipponica, Disporum smilacinum, Convallaria
keiskei, Asarum sieboldii, Spodiopogon sibiricus (12 species)

10~30
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Table 5. Importance value of major woody species by the stratum at three communities(East area)

Community name Pinus densiflora

Quercus serrata -

Quercus serrata -

®. mongolica Q. variabilis

. bayer ¢y s M ¢ U S M € U 8§ M

Species name
Pinus densiflora 64.4 54.2 - 50.3 - - - - - - - -
Juniperus rigida - 75 20 29 - - - - - - - -
Corylus sieboldiana - - - - - - - - - 25 30 1.3
Castanea crenata 29 17 21 23 85 65 09 66 17 42 70 34
Quercus acutissima - - - - 3.2 - - 16 215 40 - 12.1
Q. variabilis 101 20 54 66 84 - 09 43 264 219 35 21.1
Q. dentata 04 37 148 39 - - - - - 3.1 28 15
®. aliena 05 - - 0.3 - - - - - 1.6 13.7 2.8
®. mongolica 1.8 84 296 168 33.8 - 1.0 186 18 41 66 34
Q. serrata 3.2 135 186 92 442 143 15 271 486 504 38.0 474
Lindera obtusiloba - ~ 0.8 0.1 - 20 40 13 - - 1.9 0.3
Stephanandra incisa - - 52 0.9 - 20 40 13 - - 1.9 0.3
Sorbus alnifolia - - - - - 14.7 295 98 - - - -
Prunus sargentii 04 13 06 07 09 93 - 3.6 - 3.2 - 1.1
Indigofera kirilowii - - 0.8 0.1 - - - - - - - -
Rhus trichocarpa - 05 35 08 - 120 176 69 - 3.8 11.1 3.1
Acer pseudo-

sieboldianum - - - - 1.1 164 125 81 - - - -
Rhododendron

mucronulatum - 49 135 3.9 - 60 92 35 - 1.2 54 13
Styrax japonica - - 1.5 0.3 - 17.2 - 57 - - - -
Smilax china - - 0.8 0.1 - - - - - - - -

Lespedeza cyrtobotrya,
Maackia amurensis,
Zanthoxylum schinifolium,
Ligustrum obtusifolium,
Viburnum wrightii

Others
species name

FEuonymus alatus for.
ciliato-dentatus,
Fraxinus rhynchophylla,
Viburnum wrightii,
Smilax sieboldii

Corylus heterophylla,
Lespedeza cyrtobotrya,
Zanthoxylum schinifolium,
Symplocos chinensis for.
pilosa, Ligustrum
obtusifolium, Smilax sieboldii

No. of total species 20

17 18

* C: Canopy importance value, U: Understory importance value, S: Shrub importance value, M:

Mean importance value
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Table 6. Dominance and sociability of herb species at three communities(East area)

Community name Species name Coverage(%)
Pteridaceae, Ligularia fischeri, Festuca ovina, Melampyrum
. . roseum, Artemisia keiskeana, Carex humilis, Artactylodes
Pinus densiflora 5~35

japonica, Disporum smilacinum, Miscanthus sinensis, Spodiopogon

sibiricus (10 species)

Pteridaceae, Ligularia fischeri, Festuca ovina, Pyrola japonica,

Quercus serrata -

Carex siderosticta, Viola collina, Polygonatum odoratum var.

. . .. . . . . . 5~30
®. mongolica pluriflo-rum Artemisia keiskeana, Smilax nipponica, Disporum
smilacinum, Hemerocallis fulva, Spodiopogon sibiricus (12 species)
Pteridaceae, Ligularia fischeri, Festuca ovina, Pyrola japonica,
Q. serrata - Viola collina, Artemisia keiskeana, Carex humilis, Artactylodes ~10

Q. variabilis

Jjaponica, Disporum smilacinum, Potentilla fragarioides var. major,

Asarum sieboldii, Spodiopogon sibiricus (12 species)
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Table 7. Diversity indies of six communities(Unit area: 100ny)

Community name H (Shannon) J(evenness) D (dominance) H max
Cut Over (West area) 1.1736 0.8876 0.1124 1.3222
Quercus serrata - (). mongolica - -

Q. variabilis (West area) 0.9554 0.8677 0.1323 1.1017
Q. variabilis (West area) 0.8782 0.8534 0.1466 1.0295
Pinus densiflora (East area) 0.7862 0.7831 0.2169 0.9963
Quercus serrata - @. mongolica (East area) 0.8658 0.8453 0.1547 1.0262
Quercus serrata - @. variabilis (East area) 0.8225 0.8129 0.1871 1.0130
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Table 8. Similarity indices between communities

A ez Y= @A AE 3= 16(3) 2002

Queri
Cut Over

C it
OmmUnILy name (West area)

Q.

(West area)

Q. mongolica -

Quercus
serrata -
@. mongolica
(East area)

cus serrata - .
Pinus

densiflora
(East area)

Q. variabilis

variabilis  (West area)

Quercus serrata -

®. mongolica - 12.8 - - - -
Q. variabilis (West area)
Q. variabilis (West area) 12.2 60.7 - - -
Pinus densiflora (East area) 7.9 46.8 30.0 - -
Quercus serrata -
. 11.5 1. 50.0 . -
Q. mongolica (East area) 7.0 38.3
Quercus serrata -
. 9.3 . 53.0 . 45.7
Q. variabilis (East area) 555 3 269
Table 9. Constancy ratio of major woody species at twenty eight plots
Character
Contancy
No. of
Ratio Tree Subtree Shrub ° .o
Species
Viburnum erosum, Corylus heterophyila,
Euonymus alatus for. ciliato-dentatus,
Tilia amurensis, Stephanandra incisa, Weigela subsessilis,
Paulownia coreana, Corylus sieboldiana, Indigofera kirilowii,
<20%  Quercus acutissima, - Symplocos chinensis for. pilosa, Viburnum 19
Maackia amurensis wrightii, Lespedeza cyrtobotrya, Smilax
(4 species) sieboldii, Smilax china, Lespedeza
maximowiczii, Zanthoxylum schinifolium,
Ligustrum obtusifolium (15 species)
Fraxinus Acer pseudo
rhynchophylla, ~sieboldianum,
Pinus densiflora, Styrax japonica,
—~ ) -
21~50% Quercus aliena, Sorbus alnifolia, 8
Q. dentata Juniperus rigida
(4 species) (4 species)
Prunus sargentii Lindera obtusiloba, Rhododendron
51~70% - . . 3
(1 species) mucronulatum (2 species)
Castanea crenata,
%< Quercus variabilis, Rhus trichocarpa B 5

®. mongolica, (1 species)
@. serrata (4 species)
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Table 10. Dominance value of bird species and rodent species at survey site

. . . West area East area
Species name Migration - -
Indi. D Indi. D
Birds  Parus major k 12 54.5 22 62.9
Aegithalos caudatus k - - 10 28.6
Paradoxornis webbiana k 5 22.7 - -
Streptopelia orientalis k 1 4.5 - -
Garrulus glandarius k 3 13.6 - -
Dendrocopos kizuki k - - 2 5.7
Dendrocopos major k 1 4.5 1 2.9
Total
NP 22 4/3
(No. of species/individuals) 5/ /35
Parus major - - 1 -

Rodents Aegithalos caudatus

* D: Dominance value
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1. Parus major 24
2. Aegithalos caudatus 10
3. Gamlus plandarivs 3
4. Dendrocopas kizuki 2
5. Dendracopos msjor 2
8. Streptopsiia onentars 1
7. Gallinago sotitana 1
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Figure 6. Survey location map of bird species
and rodents species at survey site
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Table 11. Species name by guild type of Birds at survey site

Species name

Guild type West site East site
Nesting guild Foraging guild Nesting guild Foraging guild
. . Dendrocopos major, Dendrocopos major,
H D Dend L o
ole endrocopos major endrocopos major Dendrocopos kizuki Dendrocopos kizuki
Parus major,
Streptopelia Parus major, Aegithalos caudatus, Aegithalos caudatus,
Canopy . . . . .
orientalis, Garrulus glandarius Parus major Parus major
Garrulus glandarius
Paradoxornis Paradoxornis
Shrub . . - -
webbiana webbiana
Bush _ Stre.ptope.lia _ ~
orientalis
Water - - -
Artificial - - -
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Figure 7. Plan of planting space concept at ecological corridor

Table 12. Planting species and density by the planting area

Planting area

Planting species

Planting density

Community planting
area of shrub at slope

Screen planting area

Community planting
area of herb at steep
slope

Inducement planting
area of animal

Community planting
area for mammals
migration

Community planting
area for birds
migration

Community planting
area for bird habitat

- Lespedeza cyrtobotrya, L. maximowiczii

- Juniperus rigida (H: over 2.0m)

- Mixed Planting with native Gramineae plants

(Spodiopogon sibiricus, Miscanthus sinensis,
Festuca ovina) and Compositae plants

- Weigela subsessilis

- Mixed Planting with native Gramineae plants

- Understory: Sorbus alnifolia, Lindera obtusiloba,

Acer pseudo-sieboldianum, Rhus trichocarpa,
Prunus sargentii (H: 2~4m)

- Shrub: Corylus heterophylla, Stephanandra incisa,

Zanthoxylum schinifolium, Rhododendron mucronula
-tum, Viburnum erosum

- Understory: Sorbus alnifolia, Lindera obtusiloba,

Acer pseudo-sieboldianum, Rhus trichocarpa.
Prunus sargentii (H: 2~4m)

- Shrub: Corylus heterophylla, Stephanandra incisa,

Zanthoxylum schinifolium, Viburnum erosum,
Rhododendron mucronulatum

- Coverage 75~90%

- Coverage 100%
- 3-Row Planting

- Coverage 75~90%

- Coverage 100%
- Overlapping Ratio

= 30%

- Coverage 80%

- Coverage 30%

- Coverage 30%

- Coverage 30%

- Coverage 60%
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5000- Viburnum ergsum .
Zanthozylum schinifolium. S-S afola
oE 4-Rhus trichocarpe
4-Acer pseudo- siebol i

4-[indera obtusiloba
NN ORIV 4 Sorbed_atmafelia s Lan
\ N S N NaXfora it

i s—@g? sargeniiy 18-Rhus trichocarpe
RS

3 N v S Ayl

WO M»gh%nandﬁ: s

-Aumperus: ngide
i *bg

o bbtusilobe

wquawm mrda
o s

wetcer papudo-siedditianun
~Linidera obtusitob

-Sokbus alrhfolia
bludioba 3-Rhus bnchocprpg

R Y
!

Charactor Symbol Species name Size fUnit | Quantity | Remarks i

indecous @B sunpews rigida H2.0xW0.6 | ract 3400
tree subtotal - 3400
i (O . Sortus alnitolia : H3.0xR 8.0 4
; O Sorbus ainifolia | H4.0xR 10.0 9
! @ Prunus sargentii H3.0xR 7.0 7
: D:::;‘s G | Prunus sargentii H3.0xR 8.0 5
[ O | Punus sargenti H4.0xR 100 | * 9
! €3 | Acer pseudo-sieboldianum H4.0xR 10.0 4
subtotal ! 38

€2 | Acer pseudo-sieboldianum H2.OXW20 | « | 16 l

[ veccuoous | ) | Lindera obtusiiaba H200W20 | - w0 !

VS O | Arus tichacama H2OXW20 | - 27 |

} subtotal 83

Figure 8. Planting master plan at ecological corridor
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Stephanandra incisa H2.0xW0.5 | oot 1650
Corylus heterophylia H2.0xW0.5 | - 1350
[ &8 | vibumum erosum H2.OXWO05 | 230
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tree _@ Rhododendron mucronulatum H2.0xW0.5 | « 8504 plantint
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