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ABSTRACT

Restoration to improve the ecological quality of Mt. Nam was explored in a viewpoint of resto-
ration in both landscape and ecosystem levels. A restoration plan in landscape level was based on
the result on the land-use pattern in Mt. Nam including its surrounding area and that in ecosystem
level on the ecological quality of each landscape element.

A plan to construct the green network, which extending from Mt. Nam to the Han river
through the Yongsan family park and through the Eungbong urban park was prepared as a resto-
ration project in landscape level to improve the ecological quality of Mt. Nam as an ecological
park. On the other hand, a plan for restoration and creation of biotop as a restoration project in
ecosystem level was also prepared to improve the ecological quality of each green area consisting
green network. Green areas composing green network include keystone green area (Mt. Nam),
green stations (Yongsan family park, Eungbong urban park, and the Han river citizen’s park), and
green pathway (or ecological corridor) connecting those green areas.

Key words : Restoration, Landscape, Ecological quality, Green network, Biotop.
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(Aronson et al. 1993, Primack 1995). A, Y (res-
toration)& #&dE AHAY F29 J)eE 2@HY)
A9 QR &3 IEATE AL Fd}h 24, E
T (rehabilitation)= 3|&8 AHAE 389 F7hdA
MAT 3 EA T & @itk o9 7o) B B
© zto|7t iA% SEE AEHAV AFEEEHe 2
© a540] k. AA, AulA (reallocation):= F<EH
7] olAe] AEAY 72 71Tl AAGC] HAEE A
A 191 og Mud AEFOY AquA, &, HF
T HEYoEN HHLE ARL AHAE Axste
Zolth. & Ao &std FE AeA= AP
FA7Veg A Kdke Fo] g2

73R A (region) FEE AEAMARY B
FHIst B0 TEE ¥ A w@EHAd v]x
= 98 d7-3tt (Urban et al. 1987, Hansson et
al. 1995). W& F& e MAA W A=A ¢ga
AM2A Abolg ol FEAY T AAA7F thie AAY
o A7l Wil olHg ATt Y2l HETS
d HE F8% HHE AF3t. ojE AYo| Hxs}
A #EEE 23X AT (2 mass of edge)® ¥
gxlo] Holujzt goldth o] AS AZH e oEs)
T UEEFEY 4 24 T4 BWIE A

& & BRE ot olHs ZAHE HFs)
71 gt A7 7 olH Y AATHY frARsE AR
FEo M #gst 878 (Grumbine 1994, Noss
and Cooperrider 1994). 2 tjste g2 A9 A o
oz o AGuY EE AEANXNE A UY
MARE FE3te green networke] FTAEHIZ e,
o|Ro] HAFHY AT A7) FE AFFY =
IYE £&& & 5 Utt (Primack 1995).
2 e AE 94 A3 duE Agd 29
(o] & 1998b)oll ZAs a3E& AR AXF

i oo 2 4FE FYIHT. (D) 2E¥3l)
g AETEY B¥ 9 F8 AELFHY FHE niy
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AESAT
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AeA £E9 gt AddE 2t A
3 fAs AAZ BN A sk SAAEEE o
2ol Jzstd HESAT (Jordan [ er ol 1987, #1U
L 1995). ol HAEE A @ WAL e 3

o %, BE A2S AZ5W99 39998 e

g AEHEHAE Yo, A&l BErbesta HAW
AE Wojud A&Adert B3y o AEHS] A
oA HAAA #r} (Odum 1983). 2 Q17HE o]
g AAe o]AE FAISAL A4lo]l A7l e E
AA-g 7HFEAL gt o] gt Q17He) =¥ o) A&
o AEVFEHAY AP Ay ¥t JdE F
T gt a8y 28d WskE 0] gt e
B2 g9 RRAUYAE FYstoof sty THIE &
F3aL 219k o] FAAE A Ee 545 AAAE
Al i AT Yol FEFaL o 7HA] 7
2EY2E AAZe ¢35E ot g A4d
& AAE Fshe AL AAAHA L5 A, A
H4, 84 2 «3EE F-EY BRyA FYd
AEHE HES AP BAEY €FAHE o=
g1y dgoltt (ERELEHRE L 5 1995).
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1995, Farina 1998).
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Fig. 1. A vegetation map including various land-use patterns on Mt. Nam and its surrounding area.
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AEE $3 green network ZAAEL o FHY e
2X 2 AgAe As ofFo| AV|HA i & AT
dMe 7Hed & A8 e AYLE vHEdEy] 93
o gaegREe A, EXol4 {3 (land-use pat-
tern), SHAZFY  (keystone resources) & I 3t
green networke] A9 AR GAA G A
3 A 54AYE Agtataia st &, A (land-
scape) T AEE AHAH green networke tiAdA
g AREL, AHA +Ed AEE AXN 4AH
green network’de] =AF7He] AW Ag AT
93 EAkE AT (Fig. 1).
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o Agt 2AFzrez AEsted glojA FoET
T A AAFARE & 4 A

WAk Aapgte]l A4 A =AIshE witde] Wl 3
o =2 Hol gyz EAsL Utk (o] 5 1998b).
A o3 oA date] Msle BEEA F4
A2 Uo7 e FEEL I AYd 34 AFS
T e Ao] ARHoltd (Primack 1995, ¥l & it
1995). o|&g Aele] e WA tdd oA E]

HEAA AR FAFLORAMY AL o7 HaiA
E AR R Bl Aoz oz Hadt} (Fan-
na 1998). A% FFo B E AR it Fd
2 A AAANA RBAYEY MAFLE Y
32, PatlM HE3 AEE F7, I FASEE
grzled $HE Fol 2 sawees 2saa 3
ok olgd AFMe 7]F EAIFAY (urbanized
arca)S Toate] 2L B NgAY BHEZ
Zro] aE0] o]F® ¢ e HATLLE HFA AL
ey olde F7hgus ddFoz e o) ¥
Holt}. 929 A$-Z Hy, H4de FHE BHXF
o2 A%slr] Y3 et ® finger typel®E FAHE
grale Wore FEkE ok GUEER 1996, o) 2 #
1997). GAate] A% BajdoM e FAHASACE &1
& AEE FZho] §l, U =AFRe A: 4
o, e W& v g i) sXUE 24T & 9l
= ARG AGAN T Ak 2y G
A4 v sk el @7ko] AXEI, At &
7Aool g WEoz $¥ ZUTYN A
o7 &4 JIEFdo A¥EARE AL Ut (9]
T 1998b #=z). weld o] ¥ vekel XAL =XE
ZA37) A% ArR A GG o)E A X,
223 AY Hx9 FASAQ 3L ddse 57
U, & AeTEE FHste] green networks F53h
weks 388 & A (Fig. 1).
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do

4o o]0 2HE WAE FHLEHEE Fofy
3 SF o] Pasit) GFAAY AAYEYL 7 =2
Ao AEF EAS st =Y A4 FHE
Aete ARAHo| AtgEd o AF o|&HL
2Eg A S A% AddS 7Aestd addely 4
2E# 2o & AYE £ (ruderal or stress tolerant
species)S FALE TAES AU Fdart A
(Grime 1979 &%).

Habe] AA e AFHHOE AHE A AAEHEA
Ale oM UTFEEe] FHE ofFi Ut @it
Hlwste] Q193 7Hdo] A& Mg FHY AX A o]
ge Adoe ST FreurEge] A
"xol Uk (Lee er al. 1998a). watA] o]z A9
Aed A o] A% 5doge gPYEY oMt
ANUF-ZEE dAFeZ ofe FHoE AT
Badwbiel Ago] "zt a2y dA HibelAMe
olg gt Bty oAU shFe shhE, A
U7 5¢ FAFTE =Y sledl, oEg WHeE
= AdE F g 7198 = §lg Aoz A4rg
oz JfMe]l gtdrt. 4, ofyd HELEHE
g A9 MY 9¥%S By g3FoE Ajd
8l7] 9 Faog gAXA (forest edge vegetation)
o] =9 wEAl gasit o] ¥y dA4NS o
U, SR, 2PUT 58 FFLE gl =AY
F Utk (Table 1 #2). @it 4 2 A4Fd=
AR E HES ofF 7EA] o] @Al Ee] AR FL
ek mEA o] g AJMES ]8T o WAE= 3
2EYLE Fo)7] 3 4FAGx Padit) AR
7F BAM e AAUR-EE, 283 gAY Ay
Figo] 2 BRI FEHOE oA YT
U ZEUEEe] 24 Utk (Fig. 1) mEtA o
A9 AGFEZES o] A9 e 27 F
ot AAUTFFHOR gAATIL SFEAEA ¢
A Eflete WHE H&dke Aol Fh 1
U Gy o] 24 E ElUREES AHEH Z
Zele FH3A] AR o] Aol AIFEY o] §o] &
8 HIWs A9US Aste @AY 2P S 2UE
Asts A7 Hgo] HAANGOR X e FIgS
Fastety] 98t JHAY BAo]l aFdr. day
Aoze gy, =dAUTE, HEE & EYsH
2 202 WAL (Table 1 #x). 24t Gt
o 712 T27F HEoA e, olfd =2 9A
HFAHE o2 g} ol B a3t AdE

L
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Table 1. Selected plants for restoration or creation of biotop in each green zone on green network

Area Tree layer Subtree layer Shrub layer Herb layer Remarks

The Quercus Styrax japonica Stephanadra incisa, Carex siderosticta, Replacement of Robinia pseud-

lower acutissima Spiraea  prunifolia Disporum oacacia plantation by Q. acu-

area of for.  simpliciflora, smilacinum, Festuca tissima community is needed.

Mt. Nam Callicarpa japonica, ovina, etc. These species” are applicable

etc. in Eungbong urban park.

The Quercus Sorbus alnifolia Rhododendron Spodiopogon These species are applicable

ridge or  mongolica Schiippenbachii, cotulifer, Artemisia in Eungbong urban park.

peak Symplocos chinensis  keiskeana,

parts of for. pilosa, Lespe- Miscanthus sinensis,

Mt. Nam deza maximowiczii, etc,

etc.

The Alnus japonica,  Acer ginnala, Frax- Salix spp. Disporum  sessile,

Yongsan Zelkova serrata, inus rhynchophylla, Impatiens  textori,

family Carpinus laxifl-  Ulmus spp., Persicaria

park ora, Quercus Salix spp., etc. thunbergii, etc.
acutissima, etc,

Roadside Q. serrata, Styrax japonica, Stephanadra incisa, Bromus japonicus, Arrangement of plants by
Quercus Sorbus alnifloia Spiraea  prunifolia Agropyron tsukush- this type is also applicable in
acutissima, for,  simpliciflora, iense var. tramsie- eco-bridge.

Carpinus Ligustrum  obtusif- ns, Rumex crispus,
laxiflora, etc. olium, etc. etc. _

Riverside Alnus japonica, Salix spp., Acer Phragmites communis, Typha spp., Plants in tree and subtree
Salix spp., ginnala, etc. Carex spp. Miscanthus sacchariflorus, layers are consisted of soft
Ulmus spp., Persicaria  hydropiper,  Salix spp., wood and hard wood plant
Fraxinus spp., Acorus calamus var, angustatus, etc, zones and those in shrub and
Celtis sinensis, herb layers of wet land and
Zelkoxa serrata, emerged plant zones.

Q. aliena, etc,

Ecobridge Quercus Ulmus Ligustrum obtusifol- Carex siderosticta, Arrangement of plants is

acutissima, parvifolia, Styrax ium, Symplocos ch- Disporum smilacin- similar to that in roadside.

Q. serrata, etc, japonica, Lindera

obtusiloba, etc.

inensis for, pilosa,
Callicarpa japonica,
etc.

um, Ainsliaea acer-
ifolia, etc.
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A e ‘?_17&3% Aol § sEste AT
Aot aga ANHLZE JHFE
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FHel YA A e A
7198 ez e AdFHe RAAYe
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AH 2AUHE Agste] 2A4€ ATl
& AR Qlth mEbA o] AgE ol F A9

HasoZ AgstL AeHFdoR H@apd HBA
o] HejA A e BB AHTEE 24 de
=A0E E3te & Ad B2 Ee @it Agye
2 A4EH FASAE] AUHor HEd Piie A
ey A P aA 7198 F A Aolh FHA
AE FRRHE AL P FFEY, SAHEY,
Az A2 (soft wood plant zone) W A4 ET)
(hard wood plant zone)9] £MZ ZAT + U4t 7}
28dd =g AA-& Table 13 7ty 7194
AT FAAEY A4S =Y3td 248 3

Ehs
27}

1

18 o Mz

é@—lEEHQ] Yo B AR

FHo e Ede ZUE
4 A3} g HE, & o8
7 53 2o AHERE ALY
e W sojof gty Yy 7|EAHoE
= A 2A o}E’_Z} sl A golA Biotopd A=3}
(biotop mapping)7} o]FoiAMol 3tx, ¥ ygde
A" BiotopA LS HPEOR 179 AL AT
A3 YL AYsAY A9 WA 2o ofEF
£ MZ% Biotopg A/ AR 98 &
3 =AUE 2T £ AS Aotk HiliLiEl
1995).

Hib AEEFES ddste =4dle TEHY
NEFHE 01%5}% g A B2 o 3
A dfEe] E2Hde 7t2S7E HoA vt 2y
)9 HEE RS AEERY 988 ¥ F e
2o AF gt wEA 2He EFE AHER
2 gE37] e 2 iAol dagd FolEtE
A £-4 on]'o] g3t 1 F& fA8ax &
78 AEFo]

Zol £ (2

27l5e #%J IS m o2 grdte

Wi & i 1995). mebd 54 Aol 248 7tE2Fd
Are] Fo] grFolop gt 1d ofHE F Ee
a2 olE B3R F ' AYdM e AsLA g

NEEZY AR 2A FYRBT B AT
(mound) HEZ &< %o} T sy Mo
YR BT 5o 9FEHE AU & 9g Aol
(21l L3t 1995). 23} ozlo] ¥ybsd AL &

o 7RIS AR FL3E PEE A7 S ok
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7|&9] t2Fe NtES7E dEE AAHY gl
%oﬂ FEo] AR e A9rt devt 344, 3t
ZAAS A 2k A ¥ ALE Aok o A
g 7t237ke Hu5EAY 988 H3 g ¢
S Zlot}. WA o]y e it AHFEZEAY 7
S 23] AEMe ¥ W RIS gHsy
Lozl ESE 29 oeR AAsAY 7€
25 AR staiol stk Azt A9 APAY
i% st s34 AlS %%10}1 A ¢ 4
Ao} 2 dgg she 2 UFE Z2W 7tRE0
Tl wiAsaL 27E FHeE °&§°Ew 7Y
2 A5E go|7t YOARE olunE, AE I REI]
TAE e 45 71 9o HEE njsid
g9 s & RN f4FadE U ¢ U
Zojtt (Fig. 2).

H, 249 AHFRY V5ol AdE L3I 9
FHE ARAEY FRE AT AHolM ki ojo}
gk &, Al MEAlA 7IESE o)8H HEY F
e °JH1 U9} °6MT7} &S AR Qe
g (o] 5 1994), ol&2 eFolAY A A
oj&gA %= io&*ﬁ AAFoaL, A& WY =
A oA gdle T2 gAlHoof gk B AFgA A
HE2ZE AR e Fae AE o3ty 9o
A ZHojor & AL FJUFTE, “HUFE
g, Mojui-ze, T guRagy] FA4FE 3
g Aotk (o] 5 1997 #=).
olf gt A =glo tste tEe B 7HA AR
712 ey 2o Uy AHERY 98-S 7y
& 4 9l& ol

AR, 279 TEFE HIE) 93 e £
T FI7F & YFE Aof Fod, :mo T2 98
SH3e 2FY TFHRIE UY AxE FHIed &
ol 9 F 3ig. 53 =29 Y EHT 258 &
ate H Z=go A% A gtdogE Yo
s ZERAA dF F29 9o = 3]
m ol AASA FHFoF T ARgteltt. BR, YAMF
E B3] 948 PR 059 A dES TEA
U 2Eo] HEdA ol 4 UEF 3] Hstd R
Hel B¢ Y4He 22 g PEFE 59 e
stejof gk AlAl, EE4RE BEs] 3 Wygogs
7hed 3 Fo] Wi HAG AF=XE FuEe gt
& 279 YHEZS wEojof Fc}
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» The lower area of Mt Nam and Eungbong urban park

inside -a——

$¢16| @

b.The upper area of Mi. Nam and Eungbony urban park

inside % outside

¢ Yongsan family park

Soft wood and herd wood plant zone

Wet land plant zone
Emerged plant zone

Fig. 2. Profile of vegetation arranged for restoration
or creation of biotop in each green zone, Plant species
to be introduced in each green zone are listed in Table
4 by vegetation layer,

7 Alo), 282 §ANET Y Alolg] AHER
24 dAAYL 224 AF A2} rtEAEE XY
o3, B3| $BIUTHH I Alole Adol Ay
FHZ Feix Xo2A F N9g dFsted A
AY7e g AFT2EL EYdtael g AFFR
B =Y Ade ZYHEY Aoz BEY
S A EYsloof ded EUS AFEFY wHG
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Litter layer
A layer

F| B layer

C layer

Fig. 3. Mound to be used as base for planting in
eco-bridge.

aste] A%, BS, 28I CFY F72E AT F
Aol 1 m o}l Eqdo] 5o & JUE HA =
o 3t} (Fig. 3). QA9 e =2 Auy|ysh
FAREE WS A 8-S

ol HE|FRY 9 ¥ F e =AY 2
He =g, 430 g o o] Te Aol A}
Aot} wabx B AL WS Folof e,
o|8 3t green network RAAIGAA 71 £L& Wb
OE A A3t sAd 2449 & gH3)
© A9 Aotk A A LoMe o8 AFAA AR
dhAlglo]l  etA AYHL gled, ¥ ATA
green network RATIARHG o2 A7 e AY9RE 2
g 7beAdol 2 Aoty makA olHg AN
Al A o vlE] green network RAJAFo] uk
FdET Bo AHF Fo] 52 ZAYE 24 ¢
A& Aoz Jlgdnt. 28y olged w# 7t o]Fo
7] M RAY] A ALY 2 AHEH
A3 9%, 283 v E WoEE &Qte] ML
2 ggsi.

A7t A9d ELAYME AL IfY HE
&g EYste Hd $3& T A9Ed. ol
3 BEAAgL Agety gubFl e 9y Q1R
HA Sled, 23 48] 29 AEFY RS
AA 8L, 2 FHE o)FE & AEE] Aokt
g 723 JWg AFsh=d 7108 2y B
A 2ot AFHLE o]F7] fsiMe TEE oFE
g THYS TYste EACdE Be #4e M
dart it 7189 B&9 dFededs Fa% o
$E e #27F dEEol, B T2 A4
FRY AL dhv EGFAFTE, 4E Aoy A4
= E3NA FUEE Al 8 988 g
v 2AFE, 283 FANE, 239 ¥z, EYY)
BEEE 4% 988 3= IFFES FHFHo=R
Tstaiol ek of AL AFEF PAYEL EYH
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A =948 & 3, dETES AYY FHFFES
Tyt =gske WES H4% & 3ok (Primack
1995). &y o] Aoy BHEAYE (conservation
ecology)®] WA EYEFY FAZ AF ABHIUA
TY9%Y IAA Ee 5o q¥or ERAAE
o] Ag3 702 o732 & FAVF HAER AT
A7t HEAE A RALHA FHEFHo o g}
(Primack 1995).

MEfH| TEollMe] =3

ARG AFFRe] ZHAA BHHY, A8 A 77
(landscape element type)2 ©o|x¥ Q4 (secondary
forest element)$} 2]A1¥ 84 (introduced element)®
UpEE (o] F 1998b). o]y 849 F8 FAHLE
B, Alviaets AUFLge® gidE, ARy
f4E oAVl F/HE o]FL Ytk ¥ AF
of HAejA FFo BN e 2 HREE ALY AHA
&l T3] Wi zh ARaae] HolF Y| nig
S T3 B9 W s ddIE sl

FAkA o)A 8ARA M BA EXde A
Bgs AAuFLee AEste Zhe] HolAEgs
B8 A3 (o] F 1998b), A9 Hole dzAHH
g2 HaHole] Ags R wali 4Ae B¢
o] Mol £4& wFojof & ot

B¢ A3Ae Adgs] Hdslxe 2 AYY #
goll A #Ed AEAY JHE WiES AEStA ok
she} (o] 1996). £ AFolA e FatelA vehd o]H e
Egzlo] Aake] wAANS $He, 538 tr|e9st
a7 71908 EGLEH HES AR Za
3tk AdAke] 2AE @G EY] g3 A
(o] 1995, A 5 1998, o] & 1998)2HE &g 4 ¢
A, F2e] A olEg Yol FFo| &9 HFE
3 Hlwste] & 7Rk (forest edge)ollA o Al

2 A BEGgse 90 arledE
o frdol wE AFHE fHHE F Ao (7 1991, F7
94, Lee et al. 1998¢c). o]& 3 7| e dEH & EYo
F9E7 Ao HAFH HepA Hedl, 2 FAM 2
o|fE AEo] M WA, 1y Mg & FF
A 2 Zolth webd drje ol 4% FHTEA
A 29 ¥ wet HAY AZFFRIF A
J (Freedman, 1986, o] 1992, & % 1993, 7] &
1994). & 2ol A 2P ABFAGo2HH 2dY

.

i

=
fo, x 18
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o
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o
o
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gozel Add go REaE 440 AZFEE 2
A, FEYA D IEHA Y A2 YER) 299 9
o7 AAFo AAo] AHIRS ¢ F = (9
1992, & = 1993, 7] ¥ 1994), Freedman (1986)& ©]
He 4 YA Aol HAXY = FHoE A
Hat Stk 22y FEUA 9} sty 1 BEvH g

IEE Aekehd, 53 AAe AFe olFe
Al 718 dd &5, 1 A3 A4
Aatel a2l HRE 3 SHE AR}E
itk olEiet ¥ AL eURelA F=
£ fdel g Aol old Axde W
7} ol EZE FAAERA Gl By dgE5uy
o WAE opaRE AR BT (o] T 1997,
Lee et al. 1998a). o]¢} 7+& oz ¢ldle] WA
BeuFY syt ofd A& $aAsl A ASs)
E HUEAEY ASEEY A5t B FHe U9
AA FiEe g A Adste 949 FR=E
w5 g (o] 2 A 1989 x). 2 43 a4 Y
FYETh A TAE] A2 Bedt Be
2zA9 Was spHed (o] ¥ 1997, Lee er al.
1998a). FAA oM AT F8 SRR} W
2e oy Y A FAE Aol
3, o33 A4 egusiE g7 Led oy
ozt EFedd iME op1E + Utk F, A
e BEYoAE durz oz ¥4o| el Cadl Mgty
o] ZtAHA, 2 HE o]o] 4012 AlgFo| Ft
B = (7 1991, § 1994, o] 5 1997, Lee er al.
1998b), ol2fgt B9 o3t 54 ww e ¥
3t EGRAE A3 AFYL #std, HA8A
olg FYAI|= WYL E ZEY AoE ST
mEtA E4E oy NS YAt AdA 2
gslofjol & Roltth 7] 2¥Y FAE B =RdM =
9% 5 e WFE dolAr] dio] wmeAlgeA A
deNZ &1, B mRdME A4 A9 EYRF
o g Fol Hd& =93stuA} 3
AASHAM Y BARYoRE A IES
et Mool W FAHY WFgoz HEFY
A% FHoR |G v gSyRe] 7hEg
FABAL sk B SRt WA A
2 9EE 100 m?g FAAAVE He AeE ded,
HA AE AE BEHANA 10704 ozt Hx

oL
et
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5 itk 23y ol e A4T 9 o e
2 ggko] miXE ARG H43E + JEE I £
o7 ga7EY 538 B EAAGelM e AUFEE v
2351 o] 7HA] el JAolA Frg A4F 7T
Aol AAe ©&3E MLy, 1 g YA E
o WAS fEIEY HE aHsHE, ojHd U
2 AFE HLo] gFEYY T F QUATH

Bo & g2 WHoZE AASE EYS EA
71 WS 98 ¢ vt HESY AFAZE 43
(lime)7} 2 AHESHY gou AMSAGoa 2
7] A% Mg BEFEA AEY ARIME By 2
A3E He EZPPOE (dolomite)E AHE-3l= Zo] u}
YA Ao H[odT (3 F 1994, 1995, & 5 1997
Zz). 28y oy A (H3)E HA FHET X
oA BH, aA0] AEdt FOZ Aujxo] 238 A
g ope A¥E & F o d& Y, g E
WASAY, ABlE A3} @A el fFEEHo FH
o FAREA FEFE A tedol e, A3y
LY T +HHEI Y. mErs EPNFAE F L3
7] Aside AN 238 et e, A F
(1994, 1995)& ha@ 1~1.5kgS ARAH|Zo 2 FH3}
I it vt EGRWY] BUdeE AnlE A9 X
BolA 7raAY EY pHe #HIlZ Q% %= ¥
HEZ olgd g Fol7] Y5t HHAEIH &F
3t AldEhe WY E A B & YA §H, Lee
et al. (1998b)& =ABIFAEFANAM T &R
(sludge)®] LHEY MFEFHE Wl ged, E24
olE, €8x 9 HYEYE &8t AHEe WHE
& a34E 243 ZoF 7gdrt.

5 2

FAkel AEA AS A7 AT B9 b
I FHe EX|LAHE AAAHTH LR E4EA
BHTEAM Y Bauetst 7k ARa s AUy £F
& Tt Zhzto] SRS A hoA 279 AEHF 7]
g &3y A% AEA ol3t oMY EHuet
o7 FR3 HAEIAC

$Ake] e HE AT A3 EYAge=
A EAEE T D300 o2 Ao} Hit—%
B2a3 a3 o2& HAUE A green
network g &3t AJFEAAMY Educlo] AAH
At K3, olejgh green networkg °lFE FAUE
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O AR 53 b2t dy 5K (d), AH =
AAY (I3 Y, $E28Td ¥ AT
2 oJE A9E e AHTRE TEY F 74 A
99 ey A& FIAI7] A Biotop B H F
ZHQte] BAAH S dug deE HEeE HES
AT
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