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ABSTRACT

KEYW ORD

Purpose: The purpose of this study is to propose the direction of ecological urban regeneration by establishing A E{& = A| XA

concept, type, and characteristics of ecological urban regeneration and analyzing overseas application case. Method :
This study was divided into theoretical studies and case studies to establish the concept of ecological urban regeneration

A KR A
=gl xjosg, cy2g

and to present the directions. This study was divided into theoretical studies and case studies to establish the conceptof  Ecological Urban Regeneration
ecological urban regeneration and to present the directions. In the theoretical study, the concepts and types of ecological ~ Urban Regeneration

urban regeneration were established based on the related literature, and in the case study, five urban regeneration cases ~ Recultivation, Renaturation,
were analyzed based on the collected documents and field survey by setting the previously derived types of ecological

urban regeneration as the framework of analysis. Result : 'Ecological urban regeneration' means the pursuit of

conservation and restoration through the planning and design techniques that take into account the principle of circular
metabolism and to enable continuous urban management. The type of ecological urban regeneration is 'Recultivation',

Revitalization
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which restores contaminated areas damaged by humans, 'Renaturation’, which restores the developed areas to their  Final revision received Dec 13, 2017

natural state, and 'Revitalization', which preserves historical resources and historical and cultural values.
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design) o]7t BE =AU} 2] &7H57F EA| oA ol @29 AF
AMZIAE 2-8(Linear metabolism) 7304 $8Fd AAhAL 2H8
(Circular metabolism)T-X2 HFL= Zlo|Th),
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2) QirE e 2 EAAAER AL AAURAS B BAG0) 5T} A4S AR Hol
o}‘— E AANNE B2 (Redevelopment), PH7HE HASHAY tiAlsh= 57/
(Rehabilitation), 13151 2| 9H EXL T5le] HES FEA 0 7 5H= REA )
IH(Conservation) 502 FEECHAA, = g%, 2005, p.160).

3) “Regenerative design means replacing the present linear system of throughput
flows with cyclical flows at sources, consumption centers, and sinks.”(Lyle, John
Tillman, 1996, P.10)
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A A A AP (Ecological urban regeneration) ] 532 ALY
g0l whet 117kl of5f FEE A @ FH 2] oS thA] A AH

2 5 E52E ‘EYEY(Recultivation)’, 2)7] 2 thAF A S 244
e 2 B 95k A S Y (Renaturation)’, 3)GAH ZFF oLt AL
B394 712 & fA ot HESHE EAE Y (Revitalization)’ .2 A
B3} = 5 Qlth(Table 1).
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4) “Sustainability depends primarily on environmental design. ... That is, sustainability
requires ongoing regeneration.” (Lyle, John Tillman, 1996. p.10)
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Table 1. Three characteristics of ecological urban regeneration
Recultivation Renaturation Revitalization

- Restoration of contaminated soil and

formation of landscape using restored soil
Restoration of ecological soil linked to

'Renaturation’ and upper ecological biotope

- Prevention of re-contamination after
regenerating contaminated soil N

Characteristics |~

- Restoration of damaged natural and waterside
ecological space B

- Restoration of disconnected fauna and flora
or ecological corridor

- Planning and design for climate adaptation
Establishment of river, park and regional

green network(system) linking cities

Restoration of urban functions and spatial
structure
- Preservation of historical and cultural values
and historical resources
- Restoration of urban functions in connection
with 'Renaturation’'

- Restoration of contaminated soil

- Prevention of re-destruction of nature and
ecosystem through ecological development
after soil restoration

Goals
services

- Climate adaptation

- Resolved the problem of reducing green|- Qualitative improvement through resolution
space and open space due to urbanization
- Restoration of biodiversity and ecosystem| doughnut phenomenon in city center

of functional recovery, stagnant economy and

- Restoration of the historical and urban
identity

Application (- Areas with high soil contamination such as|- Natural and urban landscape damage and|- Areas with urban decline, environmental

area industrial area, military area and railroad cutoff areas

problems, doughnut phenomenon in city center
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Table 2. Overseas Cases Outline
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= ookt EAAHAY A QA (9]l Soziale Stadt, Stadtumbau West/Ost
S)oll gt By e & T35 50] Y= 2 Qlet. o] o FA|H o2&
Em *]—Eﬂi ZEI:H—_T_V ol: Ei;‘“E % 741;(1] 7] Ea] thrqiti _/H
(Kueppersbusch, Gelsenkirchen)[9~14], ZA7| 23 - =EAH2 F
(Nordsternpark, Gelsenkirchen)[15~18], A1 F-&-H E(Krupp-belt,
Essen)[19~22], E=2EEE 1YA  5/A(Phoenix Ost/West,
Dortmund)[23~26], HAF--Z A2 400gm(400qm, Dessau-Rosslau)
[6,27,28]°] & 571 AtellE AL, ARloll that R Table 29F
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1) Kueppersbusch, Gelsenkirchen(F-3 254, A4 7] 2 3)
OxzAE Q
T3 273 (Kueppersbusch) THA]= TA] 9]2o]] 91215 9lom,
7 Kueppersbusch AAMA|E 3AE 2] 2 SEE 07t 1979UR H
1984110} A 2ol o WatA A Ful oz AHH A
o]t} o] 19904 =-A| 71 %3 5% IBA Emscher Parko| A A H A

Cases

Phoenix Ost/West

Site plan
(or bird's eye view)

Location Gelsenkirchen Gelsenkirchen

Dessau-Rosslau
Construction duration 19901996 1992-2000 20012010 20022011 2004-present
Area 7.5ha 100ha 230ha 200ha 90ha
Former use A factory for Kitchen Coal mines Steel mill(Steel plant) | Steel mill(Steel plant) Plattenbau,

appliance manufacturer

Physical decline region
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Table 3. The contents applied to Kueppersbusch
Type Figure Related planning factors/projects

- Soil regeneration
- Construction of green parks

Recultivation - Use of renewable building
materials  for soil  pollution
control
- Development of rainwater
management model
- Construction of green space in the

Renaturation complex with zero impervious area

- Three-dimensional  greenery
system including green roof,
green wall

- Site planning considering the
surrounding residential complex
- Site planning considering the
socially vulnerable

T~ Site planning of housing
agei| function considering surrounding
~9| commercial area

Revitalization |

2) Nordsternpark, Gelsenkirchen('rt EAH|E 39, AA 7] 24

O xZzAE fQ

1 EAE|E 3 (Nordsternpark)©| X3t A7) 23 (Gelsenkirchen) A]
£ 1868 L =2 H| E(Nordstern) B A 7F A4 | & oF 1509 &
=S| A golct, T} ke S ale] wA99} o}

5) 150\ o)/ F¢F ZU o] et 9l H7FAeS °]ﬂ°1 SHd F22]9-2 19501 U

e g ol E&ot7] Atsto] uhE]u] 1986/87 oAl (Essen)*]
d)A]PJ E}%} zo| npAEto g A, °]° A7 2
2Ruhn) A AA 9] AAE2 FEHER F7Foto
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Table 4. The contents applied to Nordsternpark
Type Figure Related planning factors/projects
- Development of green parks
using existing building and

- purified soil
48 |- Soil ecological restoration using
plants in the industrial complex
- Planning of cultural facilities
| after soil restoration to waterfront

Recultivation

- Ecological restoration of
contaminated canal
- Establishment of  green
networks(corridor) and green parks
linked with historical facilities
- Ecological learning park for
biodiversity
- Regeneration plan of high-tech
industrial complex
- Historical resources of industrial
8 | heritages(Reutilization)

- Development of history learning
program
- Linking with industrial facilities
and natural restoration

Renaturation

Revitalization |8

19501 2 500,0007 2] FAFA7E 1990 e Hofli= 90,0008 2. & 7+AsHA| = Sick
(7782, 2004).

6) =EAHE FH AL FAERO =AIFEESE] IBA Emscher
Landschaftspark (1989-1999)’ T2 A E o] Agto|7| & 515, 1997H ol = A4 A
A1 3] (BUGA Bundesgartenschau)S 7| 7§ 2|shH A 21 =] AAct.
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3) Krupp-belt, Essen(Z&-"2E, o All) T @7bE 2 Qv 2 HPoll e S50 Ay tieh M50 HE &
Oz=AENS 5% FAGAE dAsts T2 R 2w AA Y, 2= o
ol ll(Essen) A= 181813 58] A|2Fe A7} Abgl 7]0E0 =2 204 st AT ER71E A, BAAAA A& AAE Sol it
71l A=Az sl =Holed, I 4Fdde gAdaE F =] ATh(Tuble 5).
(ThyssenKrupp) AR S5 g2 Shal AT L2 1989
W, AT EL 219ubd o] Al el g w5y, 419l A 4) Phoenix Ost/West, Dortmund(¥] 9 2 5/4, Z2EZE)
7 HE]’”'O‘O] S HHA A A 2= P On=AE R
o] F ofl4ll Al AT P2 HEFE FA H AL, e A = Y 2~(Phoenix)= A H7 FE=H A4 Q] 9| 2 H|(Hoerde) €=
Aol A Aol A A = 0] gk Al 2FsE AT FAI7HA] ©F 150 Aol Y121 o™, 18548 78 A5 o] &3] o] Fo A 2 A
g E¢e] E"Vﬂil} Joll o A= ollAll Al 7EAT G4 o] obd AEGAFAT. T2 1998\, o] 3toll M 2 Ft AHAE 29
AL YA LR =AY E Aokl At AF-HEE vt= 3 2 A2l Al AEe] 298 FE o2 HAH »E
712 {}?jx]@]g ARt EA A g 4 ) A olct,

F-AEE HIEE A G ABA G2 £E F o175l o] Al AFE o] FAE YStaL F 200ha TFEO] AFAATE
g2 ﬁﬁé% H°} 7158t 2S5 AgE V2o s o, YT &M= Lol ATl 245kl % l, o] AArA2 A2k B4l
TAAY 22 AE, T A 2 EAFHENE AY 9 FE22]9 aE At TELE FX E2EERE I ZAE(Dortmund-
] 2] A€ %% Hredsted AY o avE Siefstaat skl Projekt)) - Shtto] 7| e Sit.

@—Zrﬂ':“H & @F2 ZA Y&
- E QPG oA 9] 7 2 EYE 5kl /leH, Y 2 FH ] (Phoenix Ost)= 71, 97H R 77152 5-oF
‘Cool city’ 2 9] A%H-S HA 0 =2 g} mati] ZAZ| SRS Ef = ot ‘Waterfront development” &2 A =[] 11, o] Y A A5
2 ZY4E dAloste 525 EATY 2 HES o] 87 Rt @2 (Phoenix West)= 4171 Ao ezl = o=y of
& RARYL, 71 o] 7 AT HEH BEG FADAD 15000709 QAekE BEoT ARk ARG FPA |
T Az Z2u7 AAF =7, 542 Aoz 3 ggud 2} akgeh oY A AR ER] = oF 110had] A of] A H 9 ulo] 22 A]
(Niederfelder) F=AEAE AP B9 opyt FA=25& 28 7]1E wok AR Bl A AY f A S FA L& ok AAY
AAR =25 9& 24517 SHlTt. oA | 7] %]l -85, 7 TEE AR et o]k g 1950 th A7 7t AEAE
EH AR Bty o] 5 FAR] A AAst= T AAAA A EEM R BESH BRA g Hrgde s TS A=
= e Z-gotaAt she YRt o2l AAEY S A ¢ staL Siekstal=t, ol 2Rt ol A EAEYS 2l & 4= qlrh
St g 4 Sl ERL, Ao EA A Foto] B9 2] 5 Rstal 1
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Hog A He FF EFLede A A ¥tes B of sfgst=Hl, o] 22 FHTA A Kt ge}s] 2ot = 4= 9l
S EFHHAs= L A o 59 A FREA = oF 96ha WA 0 & WA A FRA0 0 F
EAEY SHAE 25-2E AL 8AaE 2AF A S HESS AR BUA7 AL Aotd EF AR = AHTE =
A A ARG A EE BE & THLE A 721, 4 doll E8H . B, 25 AR s EEEAE 5hd
B A7 ]5e Ffrote FADGAE 240 B =AY At = (Emschen) ¥} 2] 52 F-UA 7] 2L 71 FA4 o= 37ha WA 2] 7 ]

Table 5. The contents applied to Krupp-belt
Figure

Type Related planning factors/projects

- Changed past industrial complex
to urban green park

- Converting railway station to
| green space and water space

Recultivation

Development of 'cool city'
model for climate adaptation
- Greenery park linked to regional
green network(corridor)
- Development industrial complex
and railway facilities to railway
8| parks and waterfront

- Development as 'Niederfelder'
., | housing complex

¥ (- Development of industrial area
as green space and mixed-use

Renaturation

Revitalization |

- Preservation of industrial
heritage(buildings)
- Use industrial heritages as

cultural facilities(Reutilization)

Table 6. The contents applied to Phoenix Ost/West

Type | Figure | Related planning factors/projects

- Pronotion of large-scale contaminated
soil restoration project
4|- Using restored soil as a park
Soil and water quality
| improvement for river restoration
M- Designing the artificial lake on
the east side of old city center

Recultivation

- Restoration of Urban green
network

- Restored river to pre-industrial
condition

- Designing the artificial lake and
ecological greenery on the east
side of old city center

Renaturation

- Industrialized traditional housing

and new housing harmony

- Historical resources of industrial

heritages(Reutilization)
Landscape  planning

§ | industrial facilities

Revitalization | g

using
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Table 7. The contents applied to 400gm

Type Related planning factors/projects
- Purification of soil in the demolition
area of industrial buildings
Prevention of  re-pollution
through green space design after
demolishing buildings
Restoration of nature and soil
| using plants and trees

Recultivation

- Conversion of  building
demolition area to green space

- Establishment of green network
by liking 400qm green space

- Establishment of New urban
space and landscape(90ha)

Renaturation

- Compacted of density and

function of old city center

- Demolition of suburban areas

d[- Creation of new urbanity

« | through the creation of green
j| areas after demolishing part of

¥\ buildings

Revitalization
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Table 8. Synthesis of case analysis
Type Characteristics KU| NP| KB| PH| FO| Related planning factors/projects
- Restoration of contaminated soil and o o o oo Restoration of contaminated soil(KU, KB, PH, FO)
formation of landscape using restored soil - Development of green parks using purified soil(KU, NP, KB, PH)
- Restoration of ecological soil linked to O o el e e Soil and water quality improvement for river restoration(PH)
Recultivation 'Renaturation' and upper ecological biotope - Restoration of nature and soil using plants and trees(FO, NP)
- Use of renewable building materials for soil pollution control(KU)
- Prevention of re-contamination after o o o oo Planning of cultural facilities after soil restoration to waterfront(NP)
regenerating contaminated soil - Prevention of re-pollution through green space design after demolishing
buildings(KB, PH, FO)
- Construction of green space in the complex with zero impervious area(KU)
- Restoration of damaged natural and - gg(li(i)g(i)cna(ll\;’sstgrﬁ;ion of contaminated canal, Restored river to pre-industrial
waterside ecological space O o @ ® @ Ecologi o Lo
- : - Ecological learning park for biodiversity(NP)
. Eg:;oﬁuzgolgf'gf C:(?élfg(t)?d fauna and - Development of railway parks and waterfront(KB)
gl - Conversion of building demolition area to green space(FO)
. - Restoration of Urban green network(PH)
Renaturation - Plannine and desi for  climate - Development of rainwater management model(KU)
ada tatign gn ® O| @ O| O|- Three-dimensional greenery system including green roof, green wall(KU)
P - Development of climate adaptation model(e.g, Cool city) (KB)
- Green parks linked to regional green network and historical facilities(KB, NP)
- Establishment of river, park and regional Ol el o @ @ Designing the artificial lake and ecological greenery on old city center(PH)
green network(system) linking cities - Establishment of green network by liking 400qm green space(FO)
- Establishment of New urban space and landscape(FO)
- Site planning considering the surrounding residential and commercial area(KU)
- Regeneration plan of high-tech industrial complex(NP)
- Restoration of urban functions and spatial oo o oo Development as 'Niederfelder' housing complex(KB)
structure - Industrialized traditional housing and new housing harmony(PH)
- Compacted of density and function of old city center/Demolition of
suburban areas(FO)
Revitalization |- Preservation of historical and cultural Ol ol @ @ O : Ehe%gﬂ)%igriso(?fr lejsstgfyuilg;i?na; lfjlre:;raagriig%utlhzatlon)(NP, o
values and historical resources - Use industrial heritages as cultural facilities(Reutilization)(KB)
- Linking with industrial facilities and natural restoration(NP)
Restoration of urban functions in - Development of industrial area as green space and mixed-use(KB)
. : Py " O @ @ @ @®|- Landscape planning using industrial facilities(PH)
connection with Renaturation - Creation of new urbanity through the creation of green areas after
demolishing part of buildings(FO)

KU: Kueppersbusch(Gelsenkirchen), NP: Nordsternpark(Gelsenkirchen), KB: Krupp-belt(Essen), PH: Phoenix Ost/West(Dortmund), FO: 400gm(Dessau-Rosslau)

@ : Actively apply, © : Passively Apply O : Not applicable
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