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Consideration of Environmental Assessment for the
Nature-Oriented Development!
- The Case Study of Development Area in Namyangju,
Kyounggi-Do -
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B d7E 2B A8AA AT AT ASH B2 F i BRRAEY RS cldstnA A7 =
Gopzal oud @del dule TZAM LA E A2 ¢ BANHENE B3NN, BT tYA
A W1E 98 AT, SAAAE, 279 TGV, HolA, ZHY 24, 489 544 B
67 AL A - A48 A% B A E ALAYY F4 - 2AYFo 2 BAHAT. VB NEE A
BANAE Bohiete AYAQ 2o APNLR S HA 3 0|55 &, A=A FAAME E
ENZE Y o] B3 YEY AQANERAASE AgsAch. F7EEAINEA (A 1,436,896m%) & ZAME
27 EAAAE(DGN) 8] 348,011m2, DGN 6°] 279,675m?, DGN 7°] 254, 587m? DGN 7(8)°]
207,235m?, DGN 57} 163,259m?2, DGN 2% 184,129m?2 Jeht A} 712AR S 458 B X iy
AFRAAE ARt olsFE L AU AT 13, JEEARE 19%, HEEHonE 11F, H4
2 302, A2 115092, olA7/tEAA L 639,310m2oIR o, BEAGE AT A o|Hted A9
£ 275.366m2e.& UERRTH tgA Wl o] 87Hs @ FEFL 137,681m%lQ oM, REXY F B/ T 4
£0H & 43,938m?2 el oo Fgste 7hH 9 $AU 2B T& 2ASIoF & Aok

FQ0} : NAYSEANET, EERE, SXKAT

"ABSTRACT

This study suggested a plan to reinforce the Environmental Assessment System for the
national land development harmonized with its environment. The document, which was
submitted by a business owner environmental assessment, was analyzed on the subject area in
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2 A-gA1E et N4 Graduate School, Univ. of Seoul, Seoul, 130-743, Korea(hoyal209@freechal.com)
3 A Yt =AFH8d 8 College of Urban Sciences, Univ. of Seoul, Seoul, 130-743, Korea
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the planned golf course. An actual vegetation, degree of green naturality(DGN), the scarcity of
community, the state of ecological succession, the origin of development{ of community, the
degree of scarcity of plant were prepared and applied in order to accurate assessment. In the
planned site of golf course designed by the business owner, the developmental plan should be
adjusted and modified. At the planning level, the selection of suitable areas and the
determination of the species and the amount of trees which should be transplanted were
suggested as reinforcing measures of the Environmental Assessment System. At the
institutional level, the establishment of the Compensatory System for the Environmental
Damage(Eingriffsregelung), which would be applied to the areas affected by development, and
the enactment of the law about the preservation and the utilization of surface soil were
suggested. From the results of assessing the subject area(1,436,896m?) based on the suggested
measures which are intended to reinforce systematically the Environmental Assessment
System, DGN 8 is 348,011m?, DGN 6 is 279,675m2, DGN 7 is 254,587m?, DGN 7(8) is 207,235m?,
DGN 2 is 184,129m? and DGN 5 is 163,259m?2. The number of the species of trees which should
be transplanted amount to total seventy-two; by classification, one species of pinus densiflora,
nineteen species of deciduous-broadleaf trees, eleven subspecies of deciduous-broadleaf trees,
thirty species of broadleaf shrubs and eleven species of creepers. The area where the trees
could be transplanted was 25.5%(275,366m?) of the total area(1,079,094m?). The study
examined the amount of surface soil in the area the surface soil of which can be utilized,
totalling 137,681m2 Out of the subject area, the area which were supposed to be preserved but
would inevitably be damaged by the developmental plan was 43,938m?.

KEY WORDS : EINGRIFFSREGELUNG, SURFACE SOIL CONSERVATION, DEGREE OF GREEN
NATURALITY(DGN)
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Figure 1. Location map of survey in Namyangju,
Kyonggi-Do
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Table 1. The standard of degree of green naturality(DGN)

Type DGN Remarks
1 Any vegetation scarely exists
- Artificial paving zone, artificial building zone, etc.
land - Dominance of growing grass
3 - Orchard zone
" "“Grassland which is composed of low height grass like Zoysia japonica,
Trifolium repens, etc.
4 . Bunt zone, artificial orchardgrass area, exotic plants
- Grassland which is composed of simple species, one-story community
Anti " “‘Grassland zone called the secondary-grass in general tall height grass area
~Deveolpment such as Sasa borealis, Miscanthus sinensis-Persicaria thunbergii community,
land 5 P. thunbergii-Phragmites communis community

- Secondary-grass land for less exotic plant area, two-story community

- Creeper area

6 - Afforestation zone for a wide 'varibety' of broad-leaf or needle-leaf trees

- V'evget'a"tiko'n zone called the 'sécondﬁary'-fore'st',‘ in gébhefavl‘ ‘
7 - Vegetation zone for young trees, up to 20 years old secondary-forest
- Cleaning zone or thinning zone of 20~50 years old secondary-forest
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Table 1. (Continued)
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Type

DGN

Remarks

Natural
land

10

- Secondary-forest similar to a primeval forest or natural forest

* Vegetation zone for middle-aged trees, from 20 up to 50 years old

- Secondary forest for high diversity, high story-structure community

- Forest the highest vegetative zone, which is the last stage of succession, forms

various layers of vegetation

- Vegetative zone for old trees, over 50 years old
- Quercus serrata or @. mongolica is dominant community and Sorbus alnifolia,

Carnipus laxiflora, Acer pseudo-sieboldianum, Sorbus alnifolia, Carnipus
laxiflora, Acer mono, Fraxinus rhynchophylla, Carpinus cordata, etc.

- Vegetation community of climatic climgx or edaphic ‘climax
- Monostratum plant community

- Perpetual plant community (Miscanthus sinensis community, etc.)

*DGN: degree of green naturality
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Figure 2. The map of location and actual

vegetation in develop-reserved area
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Table 2. The area and ratio of actual vegetation in develop-reserved area

Community Area(m?) Ratio(%)
Quercus mongolica 415,748 38.5
Q. mongolica~@Q. serrata 22,211 2.1
Q. mongolica(seedings) 12,488 1.2
Q. mongolicalunderstory cutting) 102,312 9.5
Q. aliena 38,303 3.6
Q. aliena-deciduous broadleaf tree 1,089 0.1
Q. serrata-@. mongolica 8.237 0.8
Robinia pseudo-acacia 7,092 0.7
Castanea crenata 15,848 1.5
Pinus koraiensis 117,878 10.8
P. koraijensis-@Q. spp. 7,299 0.7
Larix leptolepis 64,632 6.0
Deciduous broadleaf tree~bush 35,408 3.2
Bush 82,834 7.7
Clear cutting 141,342 13.0
Others 6,642 0.6

Total 1,079,094 100.0
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Table 3. The assessment of degree of green naturality for each site in develop-reserved area

Site DGN Species Age Site DGN Species Age
1 6 Pinus koraiensis 51~58 17 8 Q. serrata, . mongolica 40~44
2 6 P. koraiensis 23~26 18 8 Q. mongolica, Deciduous

22~46
broadleaf tree
3 7 Quercus mongolica 14~22 19 8 Q. mongolica, Carpinus
. 17~26
laxiflora
4 7 ®. mongolica 18~22 20 8 ®. mongolica, Deciduous
broadleaf tree 34~45
5 17(8) @. mongolica 21~36 21 8 Q. aliena 39
6 6 Larix leptolepis 21~24 22 7 Betula davurica 28~56
7 6 L. leptolepis 23~25 23 6(7) Robinia pseudo-acacia 25~30
Q. aliena 28~38
8 7 Q. mongolica 17~23 24 6 R. pseudo-acacia 18~30
9 7 ®. mongolica 17~23 25 6 P. koraiensis 33~47

10 7 . mongolica 33~40 26 6 L. leptolepis 30~33

11 6 P. koraiensis 24~28 27 6 P. koraiensis 17~22

12 7 ®. mongolica 39~45 28 7 Q. mongolica, Q. serrata  27~40

13 7 . mongolica 32 29 8 Q. mongolica 27~29

14 8 Q. mongolica, @Q. serrata 38~47 30 8 Q. mongolica 26~44

15 8 &. mongolica 30~44 .

16 8  Q mongolica 37~42 51 8  Q mongolica 47

*DGN: degree of green naturality
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Table 4. The area and ratio of degree of green naturality in develop-reserved area

45

Degree of green naturality Area(m?) Ratio(%)
1 6.475 0.6
5 103,593 9.6
6 350,706 325
7 224,452 20.8
7(8) 21,582 2.0
8 372,287 34.5
Total 1,079,094 100.0
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Figure 3. The map of degree of green naturality

in develop-reserved area
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Table 5. Importance value of major species for each community in develop-reserved area

Community Species c* U s* M*
Pinus koraiensis 974 22.3 0.2 67.4

Castanea crenata 1.1 14.0 2.9 6.9

. Lo Morus bombycis - 13.1 1.6 5.6
Pinus koraiensis Stephanandra incisa - - 34.7 7.0
Prunus sargentii 0.8 12.6 0.5 5.6

Zanthoxylum schinifolium - 10.6 - 4.3

Larix leptolepis 98.8 38.3 1.3 74.9

, . Quercus serrata 1.2 114 1.7 56
Larix leptolepis Stephanandra incisa - - 28.7 5.7
Weigela subsessilis - 13.6 22.3 9.9

Quercus aliena 1.8 13.4 6.7 6.5

. Spiraea prunifolia for. simpliciflora - 18.6 3.1
R"b"d”"i . Stephanandra incisa - - 11.6 1.9
pseudoracacia Rubus crataegifolius - - 16.8 2.8
Robinia pseudo-acacia 98.2 25.5 - 57.6

Quercus mongolica 94.6 62.4 5.6 69'.0

Quer CI;.? 0 Sorbus alnifolia - 7.5 12.0 4.5
mongoiica Rhododendron schlippenbachii - - 43.0 7.2
Pinus densiflora 5.2 0.9 - 2.9

Quercus mongolica 74.9 74 0.6 40.0

Quercus Quercus serrata 8.1 9.0 - 7.1
; Lindera obtusiloba - 9.7 31.7 8.5
mongolica( ) Stephanandra incisa - - 15.4 2.6
Prunus sargentii 3.3 6.8 0.3 4.0

Styrax obassia - 30.8 2.5 10.7

Quercus mongolica 70.9 254 54 53.8

Quercus Quercus serrata 20.1 12.5 0.6 17.2
mongolica Lindera obtusiloba - 22.0 22.9 13.4
(cleaning) Stephanandra incisa - - 22.9 4.6
Prunus sargentii ' 2.9 10.1 4.8 6.7

Pinus densiflora 114 2.2 - 7.7

i Quercus mongolica 38.1 12.1 19 28.1

@. mongolica Quercus serrata 42.2 22.3 0.2 343
Q. serrata Lindera obtusiloba - 13.7 41.2 13.7
Prunus sargentii 3.0 13.9 0.3 7.5

Pinus densiflora 6.2 0.9 4.1

Betula davurica 11.9 0.5 - 7.3

Carpinus laxiflora 2.0 - - 1.2

Q. spp. - Quercus aliena 33.1 20.8 - 28.2
Decideous Quercus mongolica 15.5 5.1 3.3 12.0
broadleaf tree Quercus serrata 5.3 1.1 - 3.6
Lindera obtusiloba - 17.3 28.6 12.6

Prunus sargentii 12.0 6.8 0.2 9.9

Acer mono 2.9 0.5 04 2.0

Styrax obassia - 19.1 0.6 7.8

*C: Importance value in canopy layer, U: Importance value in understory layer, S: Importance value
in shrub layer, M: Mean importance value
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(IV.: 22.3%), AHUF(1.V.: 13.9%), B715
(ILV.: 13.7%), AZIF(1.V.: 12.1%) F°] &d
dx e ez £ AZUF-23urye A2
gk E3UR7E 4 3904 n2A EXsta 3
o] AZUR-ZHUTZICE AS A€ ez
BT,

FEF-SEEEF AL 2R 2 Ay
E Aoz AU v, n2ue, v
B 5o dd g4 T EX3e T L2A 474
ZA7 EREY, F BEEEFTSE 518U
REFANE ZFUYE, AdURe Jd-$47) 7
7} 33.1%, 15.5%% $3AFI0 e, 1 9 Butd
YRE(ILV.: 11.9%), AEUF(1.V.: 12.0%), &%
UE(1.V.: 5.3%) 5°| FZ Jelgr}. olm &3
Ne 23459 Fd$4H71 20.8%2 $AH3HA
on, ZEFWUR(IV.: 19.1%) AAIF(.V.:
17.3%), AEIT(I.V.: 6.8%), AZYF(IV.:
5.1%) §°l 4% At

@ Fu¥73d £X

AT W FEAH-EH A 9 gt Yol
T 2AEE F8 34 F33HFE £EXE
Table 63 Zc}t, 23 W 8 284 %9 F2
AAFE FX E4E 53 o] WYL dS¥ &
1t (Harcombe & Marks, 1978 oA A,
1990).

FRAZAFE £XF FA% A9 A32EE 3
59, dB3YAURY, oMIAIUREL oA F
YR 74 olaBAgdel 4880 RUHEM FH7
Aol FEA doltte RAMTE YA, AN
o2 HAHE A8 Aoz AGHY} £F A}
AR W ZAAdAol EA HrisElxn Sl ARUYEE

Table 6. The DBH distribution of major species for each community in develop-reserved area

(units: 400m?)

S D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12

Community Species
Pinus korajensis 4
Quercus aliena 32
Pinus koraiensis Quercus mongolica 28
Quercus serrata 12
Morus bombycis 4
Prunus sargentii 12
Larix leptoleps 16
, . Castanea crenata 8
Larix leptole,
eploiepls Quercus aliena 20 -
Quercus mongolica 28
Quercus aliena 36
Robinia Quercus mongolica

Quercus serrata -
Robinia pseudoacacia -

pseudo-acacia

4 34 66 46 11 4 12 5 8 1 2

1 1 - - - - - - - - -
11 - - - - - - - -
6 1 - - - - - - - -
5 - - 1 - 1 - - - - -
1 27 21 30 15 2 - - - -
2 - - - - - - - - -
2 — - - - - - - - - -
10 2 1 - - - - - - -
12 4 1 - - - - - - - -
4 - - 1 - - - = - - -
3 - - - - - - —_ - - -
4 10 9 6 0 3 - - - -
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Table 6. (Continued)

Community Species S D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12
Quercus Quercus mongolica 112 1 193119 74 31 16 5 3 - - - -
Q. mongolica | Quercus serrata 12 - 24 6 1 - - - - - - - -
(seedlings) Prunus sargentii 4 - 283 6 3 - - - - - - - -
Pinus densiflora - - - - 1 -1 - - 2 - -
Q. mongolical Betula davurica - - - 2 - 2 ‘ 2 1 1 - - -
(old trees) Quercus mongolica 16 - 1 9 32 35 28 12 2 - 2 1
Quercus serrata - -1 9 8 7 2 -1 - - -
Prunus sargentii -1 8 3 2 - 2 - - - - -
Q. mongolica Quercus mongolica 28 - 5§ 1312 19 4 4 1 - - - -
(understory Quercus serrata 4 - 3 3 7 4 2 1 - - - -
cutting) Prunus sargentii 24 -3 1 2 1 - - - - - - -
Quercus mongolica 48 - 6 11 14 4 10 6 2 2 1 - -
Quercus serrata 4 - 5 2226 7 12 3 5 - - -
Q. serrata Sorbus alnifolia 2 - 5 1 1 1 1 - - - - - -
Betula davurica - - -1 3 1 3 2 1 - - - -
Q. spp. Quercus aliena - - 4 1821 9 9 2 - - - - -
-Deciduous Quercus mongolica 3% - 2 1 5 3 6 1 - 1 - - -
broadleaf tree Prunus sargentii 4 - 4 3 4 3 2 3 - 1 -~ - -
Acer mono 8§ - - 1. - -1 1 - - - - -
Fraxinus rhynchophylla 4 - 13 - 1 1 - 1 - - - - -

*S: Shurb, D: DBH(cm), D1:D(2, D2:2<D{(7, D3:7<DX12, D4:12<D(17, D5:17<D(22, D6:22<
D(27, D7:27<D{32, D8:32<D(37, D9:37<D(42, D10:42<D{47, D11:47<DK52, D12:D=52

A% ARUE-EFITEY, FURF-HEE9S
e 72 AW © A0 BXHAN ANHE
AT Aoz BURAD

(6) 2T &+ HWI}

A=A R 2Fe AR, By 54
FUef, 2gn ddF3d rivauy, dEgd

7, oAU o] AR o] A YEIYTHE

73, 1988: 1999). ols} #o] AV A G
8 vt AR A QI al@rtA 2 o] A o]
27’36 BYA F2E P33 AR (1BA,
1997). ATHBA7 &8 FdFA EAYPE
A H&E AT E 2%, YRRt 27.9%
2 71 A XA R, sy 17.0%, A7
YR 10.2%. &2UF 8.5%, d¥AZUTF 7.8%,
FFUE 5.4% 59 €22 YetstH(Table 7).

Table 7. The area and ratio of actual vegetation in Namyangju, Kyounggi-Do

Actual vegetation Area(m?) Ratio(%)
Quercus mongolica 26.259,773 1.2
®. mongolica-Pinus densiflora 6,186,566 2.3
Q. variabilis 14,281,409 54
Q. aliena-P. densiflora 2,092,054 v 0.8
Q. acutissima 45,241,433 17.0
®. dentata 5,595,635 2.1
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Table 7. (Continued)

Actual vegetation Area(m?) Ratio(%)

Carpinus laxiflora 6,053,544 2.3
P. densiflora 22,538,850 8.5
P. densiflora—Q. acutissima 4,275,755 1.6
P. koraiensis 262,073 0.1
Larix leptolepis 20,708,778 7.8
P. rigida 74,444,174 27.9
P. rigida-Q. acutissima 1,456,081 0.5

Total 266,580,449 100.0

2 @73 W @EH YRS & wd
B, AZUFrt £330 2L A=A R 9
FrA Yol AAH o2 E8] FH3I 3o FaAYol
A HrHER R, 23Rt fse 23 1 8
240 gA H7HEAh B Hojui, AU R
o GEEA57E S 8e 2L AVE GEFA
o AEAYAE(FFA, 1989)H A 7188 &
Zo] glo} F2Ado] A HHEU.

(7) A9 82 4W7}

D AER

AR 1,079,094m2E L2 2HYESR
& ZAMG BT 1574 196%F 278 F 3EFoa A
A 226F F(taxa)7l ZAFHUL. ol Hrptdle
% 60% A=ytol H2) g, 1 olfe & A
7} Anjate) Agol7le sht 2 i dA Aol A, &
T ZAAZ) 7L BE o) FEE917) wWRelt B AF
WA ZAIA Jehd F 3 $3RAH 9597
9 BEopYAE(F 52%)2 NAFHE £& ¢AIA
okska, AEAANF A L WEAVNANE(F 217
F)2E HESNESY 43999 w3ulgE, 12799
HEulgdE, 15999 2ual, 20299 sSRAuE
o] YAHATE, EF A ) pEe 2 F¥de 2
2o F2 AT 4382 de AuErd, g
Yolxre, A F) £¥33 e R
T, T2 2183 QEUZUTRN £ X3}
I e HARREE Fol it

CEREREEEEERE R

8% 3 4UY 54 2 BN 217
Bl &%, DRIUFE, UEuER, Tielis Ao
4 8#Foz BUsE GEAAE AFssn
B¢ 2P0z $¥a2 Y IIERYe 4309
o A3E 4BFE SANEBYIHIRE, 1997)

Wo] A4g Ay, UEaldEY Yengge 3
7453 Be g4 U RAcz w|higst yEiz
A HiHEF CH olHriseg, fusdehe 37t
58 DY AAFRAI R 2 BDEHUG,

3. REO0|SAH&(B=X]T) HAG R HE

ALAY 34 AdS 9 AAYHAE 2ds
Ad, FAALE 85F o4 AFolvd 757 A
F BAAA T AANHA BRI 2L AY
o2 ARIAFAA AHRAY YR E] Bairt
I SR 3ok T ALAG S A e
A 7 frE o2 e (@3 R, 2000), & f
P AHEd, AAE ACAG AR Ax - ¥4
B (FEd)oln, EXe HEAY (AL =3 -1
A(ZAR Fd)ol, AR FHEA - Bty &
$R4YS ARRA A (F)olH (B E,
2000).

mebA & dyddde i Bl e HESV]
A8 HrgEE AYeta, V3¢ FAYEE(HEE
AR, HEEEr|Y, SAAAE, HoleA, T
324, 489 Fagdad) s FHCE AEYA
€ U s Agure gy A3 52 dH
MoluF Fol hdte HHBETFTH(FAAA=
TH 8A19)o] MElA A7} ol REYAe] Yo
g Aoz Jehdrh(Table 8). £F 4 &9 A4
H7HE B vUsug®, usuE®, U=y 5
£ WA W BREZEAIVL Sl Ao dEY EEY
o] gag Aoz YepyttH(Table 9).

ol’del Hrte FHA B dAA EESARY
AZUFRREZHLS HolgAY A3 73
olfl: EF WiF AP ye WHoz AAHY
ol oHTE Tol AT ¢ e §RoIUt. =
g MojuF- Fo] 2¥3le YARHFTH L YT
Al AAM 2 FAHGol Bk, WA FH 2
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Table 8. The judgment of whether the each site was worth preserving

Develop- Succession

Site Community DGN* ment origin  degree Rareness Judgement
1 Pinus koraiensis 6 Artifical Low Low Utilization
2 P. koraiensis 6 Artifical Low Low Utilization
3 Quercus mongolica 7 Natural Middle Low  Relative conservation
4 . mongolica 7 Natural Middle Low Relative conservation
5 Q. mongolica 7(8)  Natural Middle Low Relative conservation
6  Larix leptolepis 6 Artifical Low Low Utilization
7 L. leptolepis 6 Artifical Low Low Utilization
8 Q. mongolica 7 Natural Middle Low Relative conservation
9 Q. mongolica 7 Natural Middle Low Relative conservation
10 Q. mongolica 7 Natural Low Low Relative conservation
11  P. koraiensis 6 Artifical Low Low Utilization
12 Q. mongolica 7 Natural Low Low Relative conservation
13 Q. mongolica 7 Natural Low Low Relative conservation
14 Q. mongolica 8 Natural High Low  Absolute conservation
15 @. mongolica 8 Natural High Low Absolute conservation
16 Q. mongolica-Q. serrata 8 Natural High Low  Absolute conservation
17 Q. mongolica—Q. serrata 8 Natural High Low  Absolute conservation
18 Q. spp.-Deciduous broadleaf 8 Natural High High Absolute conservation
19 Q. mongolica 8 Natural High Low  Absolute conservation
20 Q. spp.-Deciduous broadleaf 8 Natural High High Absolute conservation
21 @. spp.~Deciduous broadleaf 8 Natural High High Absolute conservation
22 Q. spp.-Deciduous broadleaf 8 Natural High High Absolute conservation
23 Robinia pseudo-acacia 6(7)  Artifical Middle Low Relative conservation
24  R. pseudo-acacia 6 Artifical Low Low Utilization
25  P. koraiensis 6 Artifical Low Low Utilization
26 L. leptolepis 6 Artifical Low Low Utilization
27  P. koraiensis 6 Artifical Low Low Utilization
28 Q. mongolica—Q. serrata 8 Natural High Low Absolute conservation
29 Q. mongolica-Q. serrata 8 Natural High Low  Absolute conservation
30 Q. mongolica 8 Natural High Low  Absolute conservation
31 Q. mongolica 8 Natural High Low  Absolute conservation

*DGN: degree of green naturality

Table 9. The judgment of whether the scarcity plants were worth preserving

Plant Evaluation scores Kinds of conservation measures
Isopyrum mandshuricum Level B In situ conservation measure
Eranthis stellata Level B In situ conservation measure
Lilium distichum Level C Transplanting is available and adoption of ex situ
conservation measure
Lioydia triflora Level C Transplanting is available and adoption of ex situ

conservation measure
Hylomecon vernale Level D Post monitoring necessary




ABRFHA A& AP BFAHE Fopg<d 51

Figure 4. The land of
the planned site of golf course designed
by the land owner

FIE-EHol 8] wof B 7HA7 £A B}
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4. HEAE il ¢ttt HALAE Zajlol

(1) M=ol o

@ ARUWAEA 83

AEATE A2 AR AR Y AENAYRIS A
ARERAE FEE A A BTN 4
HEAAE(1989)¢ BBHPEA (7T,
1999)ste €2 AHH 7HA7E 28 HuF 9
HEEE TS AZUIF B Fo] WA EX3a 3o
L} AM e FAAY Aoz wdHUY. 844
AEY AdHte 2 AAjstaz & A g el A
€ A3 FEFETFA AAY AP/ S A
23 odd ddie] EEHHREY T WA £
ARAA D] HPFHol AFAF} AAUF, HE
T &% EX3e FEZ TAHC U] AEUAEA
2 A a ddso] o] A s Fh3 A
AT A F A7 &3 odd ¥ ddie g
e ARUFrt F8 $HF2 Yeigt
A7 dause 432YE Ao A AV @
$k3, Beauis Adure FEve F7A
&3 £33 BEFoR ERE & Aok

F7tEAI A AL 1,436,896m22 F3 e,

Table 10. The area and ratio of actual vegetation in demarcation of the subject area

Actual vegetation Area{(m?) Ratio(%)

Quercus mongolica 441,015 30.7
Q. mongolica—Deciduous broadleaf tree 7.600 0.5
Q. mongolica-Castanea crenata 12,721 0.9
Q. aliena 257,457 17.9
Q. spp. 14,517 1.0
Deciduous broadleaf tree 60,647 4.2
Deciduous broadleaf tree-bush 59,098 4.1
Pinus koraiensis 208,219 14.5
Larix leptolepis 27,448 1.9
Castanea crenata 22,711 1.6
C. crenata—Q. aliena 15,745 1.1
Bush 15,283 1.1
Clearcutting area 133,217 9.3
Farming 128,606 8.9
Others 32,611 2.3

Total 1,436,896 100.0
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Table 11. The area and ratio of degree of green naturality of the subject area

Degree of green natrality Area(m?) Ratio(%)
DGN 2 184,129 12.8
DGN 5 163,259 11.4
DGN 6 279,675 19.5
DGN 7 254,587 17.7
DGN 7(8) 207,235 14.4
DGN 8 348,011 24.2
Total 1,436,896 100.0
* DGN: degree of green naturality
=N Nlol & e AZYREEH] FAZAGAAESH

Legend
— Ex|3ting boundaruy)ine
e Chenge boundetyline
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= /N0
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Figure 5. The selection of alternative develop-
reserved area

ol 87 9YH7t A4 Tl BE AN WAA
o ZApES e d3A] AA Y F5ol9 2vf BAL
Z 9 3 #43n glo} £ FItEANAARA S
%3ttt Table 102 AFAA7E A& WA A
o £& 2 dgdos & #E&AYAA 2 vj&2 Ue
d Aolvt. A FHAY AFNA 3] BX

1,436.896m?% 30.7%(441,015m?) & 714 | &

A3 & AAn Y2, 2FIF 17.9%
(257.457Tm2), A5 14.5%(208,219m?), H=)
9.3%(133,217m?), &= 8.9%(128,606m?) &
o2 ey,

Table 11& WA 539 FrtzAl4Ad9
A9 A4 9 H&E Jehd Fojth. A 3}
=AAAE 8F5F A o] 24.2%(348.011m?) & 7}
4 WA Jdega, 2YAY FF 6 A9
19.5%(279,675m?), B8 7 A gl 17.7%
(254,587Tm?), 55 7(8 A9o] 14.4%(207,235m?),
5 2 A9 12.8%(184,129m?), 57 5 A Y
11.4%(163,259m) 2 Vel

a8Bs FEPNEAF R Y didxe
Figure 543 d3x& W48l F=X42 AAsle
Aol g3 Aoz Byt

@ 71E4 4 o] &<t AA]
Figure 58 Zo] A& WA =23} L
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Table 12. The standard to development harmonized with its environment at the planning level

Nature-oriented items

Description

Ecosystem preservation

* The conservation of high valuable ecology zone in development area

— Quercus spp., deciduous broadleaf tree community

* Vegetation transplant in development area

Vegetation utilization

— Determination of the species which should be transplantation

— Amount of the trees which should be transplantation

Ecosystem transplantation

« The creation of ecological greenspace
— Ecological planting model
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Table 13. The selection of the species which should be transplanted

Subjects Description
- Tree of normal soil-depth zone
The utility factor of - Canopy tree, understory tree — height: 1~5m, DBH: 1~5cm
transplantation - Shrub — height: over 0.5m

- Tree of strong transplantatlon

- Cannopy tree understory tree — one- stem tree stralght tree

Naturali
aturatize - Shrub — normal tree-shape

4 & e UL AX S0l @A F, 2000) Ligz
1 A ARl AGGAAN AEAF B AT E AAMHAE 23 183H =
#3H AdzPE A AP ANk A& A% AedtE Table 129 2ol THIA

Table 14. The classification of species of trees which should be transplanted

Type Species Number
Needleleaf cannopy tree Pinus densiflora

Quercus aIIena Acer mono, Prunus padus UImus dav1dzana var.
japonica, Maackia amurensis, Acer pseudo-sieboldianum,
Deciduous-broadleaf Quercus dentata, Betula davurica, Fraxinus rhynchophylla. Salix
cannopy tree koreensis, Prunus sargentii, Carpinus laxiflora, Quercus 19
mongolica, Fraxinus sieboldiana, Kalopanax pictus, Ulmus
macrocarpa Quercus serrata, Celtis sinensis, Tilia amurensis

Rhus trlchocarpa Pyrus pynfo]za Acer tr1ﬂorum Rhus chmenszs
Deciduous-broadleaf Morus bombycis, Acer ginnala, Picrasma quassioides, Styrax
understory tree obassia, Euonymus sieboldiana, Sorbus alnifolia, Magnolia 11
sieboldii
Philoadelphus schrenckii, Staphylea bumalda, Stephanandra
incisa, Lonocera maackii, Symplocos chinensis for. pilosa,
Clerodendron trichotomum, Viburnum erosum, Aralia elata,
Samvucus williamsii var. coreana, Deutzia prunifolia, Alangium
platanifolium var. macro-phylum, Weigela subsessilis, Viburnum
sargentii, Elaeagnus umbellata, Rubus crataegifolius,
broadleaf shrub Zanthoxylum schinifolium, Lindera obtusiloba, Acanthopanax 30
sessiliflorus, Callicarpa japonica, Lespedeza maximowiczii,
Spiraea prunifolia for. simplici-flora, Rhododendron
mucronulatum, Ligustrum obtusifolium, Rosa multiflora, Corylus
sieboldiana, Lespedeza cyrtobotrya, Euonymus oxyphyllus,
Rhododendron schlippenbachii, Lonicera subhispida, Euonymus
alatus for. ciliato-dentatus

Act1md1a po]ygama AmpeIopSJS heterophy]la Parthenomssus
tricuspidata, Vitis coignetiae, Rubus parvifolius, Clematis
apiifolia, Rubus oldhamii, Actinidia kolomikta, Smilax sieboldii, 11
Smilax china, Clematis patens

creeper
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Table 15. The area of trees which should be transplanted in develop-reserved area

Community Area(m?) Ratio(%)

Quercus mongolica 136.784 49.6
Quercus mongolica 92,981 33.8
Quercus mongolica-Quercus serrata 6,011 2.2
Quercus aliena 39,590 14.4
Total 275,366 100.0

o A WAE AL AAY JeHoz BEe s}
A7 Qe AY F, dgEdS, FIFFEEY,
FUEF dAETHA € YELEsHeE Ho)
7t A3 9 e WAl REYAE ol dajof
gk, EdE dAXY F AdbsA gl dside
71EA A& o] &3] AEA FHEo] He A o
A7bs @ FEL 71E4 435S ) uaty B
AT e ol A dE A7 E F ol g 4H3
AT

7} o148 AIE

Table 132 A W oY% AH71&E ve
@ Roin, o371 gty ANANE A
AF FEAY BN B&de £522 o ¥
B34 9 EE4E sy, £/ 8L
A3t 2AnE 2E F5E AP oF & Aol

1}, o] o of g A3

£ dtdM e 2EFF $oIA ol +E AFrE
(Table 13)el] o] ol uidEE ARPsiyct. A
AW 283 £F 5 AYFEL £ T2F0=
AdEE AREY FEAFEEL AR 13
HdEEnEL 195, JEEGotaEe 115, 49
FEL 30%F, WAL 11%0)UHTable 14).

AFREAU FAHI EAE GRF Ao (gt
2 AN A9) F AQHE /A& e P
& 349 234E B4 2 v&g e

(Table 15), FEo|47sHAL AAAA
1,079,094m? % 59.2%(639,310m?) ] |33t
o] FEo|AIMEX Fo|Y oY, 0|5l BEXA
gL FEol BErpsding o2 A% WA o
25.5%(275,366m?)o|ct. ¢ E AHud A
ZUREFHe] 136,784m2E 7HE WA, AT
A (F534]) 92,981m?, AZdUE-23h 2z
6,.011m?, ZFUFTH 39,590m20| U, BEXA
o #HEHeEA 43,938m2E Uz o ArteE
FFL oJA7|EE Fadld MPsgen, WAE
59 o]2]o] o]Hm, Auj7} Bol 2aFHnE 2734
ZALE 2 FE AR UnA e BAR o] &3le
Aol vl g Aoz BAHAY,

FEO|AF AL 7t 7o EFE FAFFA
oj7lE e FEE AT F FYAANH I ZALP
SHEA vl o w} g3 go| 23Ut

T8 FEo|NF=2t FHo XFHE FApd
o| A7t FEF X2t FHAA (m2)/ZATHE (m?)

(2) Hiz==o! &8

O HERE E o] §o BT PE AL

EEE EXE 4%e o3 23 FolMx %
a5 AR O Fe AAT YEFA vH e
FFL AH| B2 (FTEAFAL, 1996) °|& &
&1 ol &3k WES ALt @}, & A7l
Me BERE B o] &2 943 A7ddA A A

Table 16. The amount of surface soil of which can be utilized in develop-reserved area

Community Area(m?) Amount of utilized(m3)
Quercus mongolica 136,784 68,392
Quercus mongolica(cleaning) 92,981 46,490
Quercus mongolica-Quercus serrata 6.011 3,005
Quercus aliena 39,589 19,794
Total 275,366 137,681
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Table 17. The area and ratio which be inevitably damage the developmental plan of conservation

Community Area(m?) Amount of utilized(m?)
Quercus mongolica 31,038 70.2
Quercus mongolica-Quercus serrata 5,817 13.2
Quercus mongolica-Quercus mongolice 2,619 6.0
Deciduous broadleaf 5,094 11.6
Total 43,938 100.0

(REPLACEMENT}

Figure 6. The example of the Compensatory
System for the Environmental Damage
(Rothmaler, W., 1988)

g 9lE #Hto] dAHE XL Yo REY
< MR8 (Table 16). EEE 023 AZoR
TREYgen, BF 15cm, 35cm= AHEHUL @
TR FollH BEYGR G o D AL g
AT FUEF FHog g9 44 95 EF
£ &3,

EEF(m) =784 (m?) x {#71€3FH°|(0
)+ &€3Hl (A%} (m)

AFRER AA AR F EE| R Mgy &
EFL F 137.681mlo2A o]lF AZURETE o]
68,392m3, AZUF(E)TH 46,490m3, Mg
2-23UE A 3,006md, ZHIYIFTA
19.794m*2 A& =9},

@ ALNERAA T At

1) £99 A4 # <& B A4 (Eingriffsregelung)
EdaAd R T e AAH L0 i He

E A Ae ZAE 75d ARE wl$ dEA
AAY A3 &A= EXGde W) B &
Aol g9 Hol&t Hejdm 3th(Rothmaler,
1998).

AQAHERFAEE AQJAERAYEY 71 58
T RECZ YA - PFHos AN AARAEES
o] 234 Ad¥E $Y¥sin Yot AAHEEPAE
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AFA AL o A 2 Bayo] -EstEst
txn 958 F5< AP T BAH] sMedAY,
o 3 AlQiel dH oz EEF 9n]s} FaojHo]
A R A#@e) ol BAN 4 AL e
gk, AdA ) A% FE2AR AEGF WAL A
A ARNINAG LA o} b, T2 ol e Uiy
o] B7bgd FeolXe BAAH (Ausgleichsabgabe)
E gHIIEE Fozy tE FhdA 2 Hshel o
g} M (Ersatz) HE2 stojof g}, oj7)olA A
ZEGE 33 (Vermeidung) 7} $488 23wg
£ Aol azln OAF dAlEge 530 $414
o2 Ay ojol FHAEAYNLATY, 1999).
Z, AdHEE A A& N 3y
(Vermeidung), WA (Ersatz). 2’} (Ausgleich)
o Mdg 2F ¥sin glovn] @X 1 4 £49
Aol g ¥ A xol|t},

AdfgER ANz A AN, TR
slod 3 9A AABA YA o g JFE HIls)
A(AGET HE), X, AEBFHE] Bl
g 73$ 2 d¢d Ade BFAE oo} 3y
(R8T €3), A4, §&d Ado] B3E £
e A FEIHe H3AT AAY¥ AR A
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