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Introduction

ll The Background of Study

-Both rapid urbanization and the suburbanization in major
metropolitan areas bring about land use conversion from
agricultural/forest to urban uses at the rural-urban fringe.

-Due to the side effects of the rapid urban expansion, there is
growing need for effective management and planning of urban
region.

-To derive meaningful policy implications, adequate information
about the causes and effects of urban change process should be
available.

-The computer-based models for describing urban development
patterns and determining the future impacts of growth management
policy choices become operational: geographic information
systems (GIS) and remote sensing
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Study Area

B Study Area
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B The Slope and Road Features of the Study Area
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J“=~Jo,‘ Of the NO. of‘the ‘ o i

prJrrJELry ‘BE‘LSIC , area(l) population 'rJQllaie'rJoJrl

adm. unit Statisticaliunit =
City off Daegu 136 15,690 661.2 2,436,106 762,119
Changnyong Gun 14 584 527.2 64,049 24,562
Chilgok Gun o) 616 452.0 100,273 31,185
Chungdo Gun 9 350 691.3 45296 17,181
Goryeong Gun &) 243 563.6 34,979 12,566
Gunwi Gun 5 279 611.9 26,262 10,907
Gyeongsan City: 14 1,504 411.4 225,250 70,710
Sungjui Gun 10) 569 615.6 46,521 16,541
Youngchun City. 16 963 916.3 108,996 38,455







B The Basic Statistical Unit

Korea NationoL StatiskicaL Qfrice estasLisHed “+HE BasTc statiskicaL uNH’ wHicH §s
STMILOR witH +HE CENSVsS BLock N YEAR 2001

[+ PRoViPES 18 LAND VSE $YPES dLoNG witd PRIMARY INFORMAFiON ON PoPULAtiON OND
HoVSiNG.

ONE criticaL ProBLEM oF HHE statistical unit +o Prepict FUFURE VRBAN GQRowtH s FHE
voriatioN of fHE STzE. IN DENSELY—PoPWLafED OREDS, FHE ST1E OF +HE BASiC
statisticol uNit is SMOLL wHILE FRINGE oF €Y oR RURGL GREAS 7S LARQE



Data

B Dividing the basic statistical unit into the grid cell

Legend

[::::] Basic statistical unit [::::] Grid cell




Data and Study Area

B Historical Trend of Urban Extents




B Flowchart of the Daegu Metropolitan Area Urban Growth Model

Step 4 Identifying the Size of Future Uroan Growth (future lancd dermzrnd)

- urbanigrewith ratie/sprawl index

Drinfillitype urbanigrewth

2) expansion type urban growith
3) historicall growth trend

Step 2: ldentifying Develoganle Land(Larnd Inverntory)

- exclusienany.zenesias non-developable land
1) land use restrictions: greenbelt, the prime agricultural land
2) physical constraints: elevation), slope; streams;, reservoils
3) envirenmentall constraints: wildlitie reserves, national/regional parks

|

3: Calculating Developrment Prooapility of Develogaole Land by Grid Cell

legistic regression analysis(binamy/logit model)

drivers; of land Use change

1) socie-economici factors: househoeld, % change ofi household

2) spatial linkage factor: commuting ratio te the centrallcity,

3) physical factor: slope

A)raccessibility factors: distance to) city center, distance terroad, distance: to highway IC
5) proximity: fiactor: distance torexisting developed area

Step 4: Ideniifying the S

D) infill type unan; growth
2) expansion type urban growth
3) historical growth trend

iting Meaps of Future Urban Externis



B [DENFFYING $HE SizE oF FuivrRe (rBaN (CRowt

The growth ratio: population
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B [DENFFYING $HE SizE oF FuivrRe (rBaN (CRowt

The growth ratio: household




Index of REGION Grrowtnratlio
growith ratio
1985-1990 1990-1995 1995-2000 19902000

Population- Daegu city. 1=75 3.41 13.65 5.65
Urbanized
area(sS) Cities/iewns 4.23 7.38 11.14 10.24

Winole area 2.4 5.26 11.89 5.25
Household- [Daegu city. 0.69 1.38 1.92 1.64
Uiibanized e i SR A - ,

o Cities/Trowns 1.38 2.22 .50 2.95

area(s’)

Whiele area 1.14 1.83 2.18 2.36




Peveloped Predicted Urban Growth by Predicted Urban
\[ea in Growthr Ratio Growth By Trend
2000 -1 S1=2 =3 Si=a Analysis
Daegu city: 1493 198 248 297 346 215
Cities/towns r.r 99 119 710) 161 609
otal 22.1.0 297 367 437 507 o524




Methods

B Exclusionary zones

Exclusionary zones
Institutional

- Ernvironmental

Physical
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Iﬂ_

vViet

ype of restriction Name of restrictions area(l-)
Institutional restriction Greenbelt 546.23
Parks 243.04
Catchments area 33.06
Ecological resernve 3.95
Envirenmentall restriction Wild life habitat 13.75
Dams I 1O,
Pres;r/es forriocal plant & 0.19

SpPEecies

Slope(15 degrees or anove) 3 141.82
Physicall restriction Altituae(200m; or above) - ang il
RIVErs/Streams 575.38
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Iﬂ_

vViet

area(l) developed land developanleland: = non-developabie land

Daeg U 562 149.3 1635.6 563.1

Changnyong 02/7.2 13.9 177.2 336.1
Chillgok 452.0 Y. 76.1 364.2
Chungdo 691.3 2. 66. 7 622.5
Goryeong 383.8 3.5 57.0 323.3
Gunwi 61.1.S i°7] 53,1 527.1
Gyeomngsan 411.4 23.4 120.6 267.4
Sungju 615.8 5.0 135.9 471.9
Youngchun 916.3 13.4 268.3 634.6
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B [DEN$FicatioN of LocafioNn of Fuvivre UrBaN (RowH

THE Loqistic RELAFION waS VSED SINCE $HE DEPENDPEN} VORTABLE 7S BiNARY (UKBaN CELL=0,
NONVRBAN celL=1): BINARY Loqi# M oDEL




B [DEN$FicatioN of LocatioN of Futvre (rBaN (RowH

kEY PRIVING VARTABLES BEHIND LAND COVER GNP LAND VSE CHANGES

1. AccessigiLity: Measvrep as +He sHRaAiqHE LiNE pistance.
a) 4o #He DaEQV iy cENter
8) +o +HE Locdl city cENnter

C) {0 +HE NEOGRESt ROAD, OND

p) fo tHE NEARESH HIGHWAY INFERCHANGE

2. ProYiMT+Y: +0 $HE NEORESH PEVELOPED 7ZONE

3. SLOPE: DERIVED FRoM 30WM bigitaL eLevatioN MaP of +ie NationaL (EoQraPHicaL
INFORMa+ToN INSHEuiE



kEY DPRIVING VORTGBLES BEHIND LAND COVER AND LAND VSE CHANGES (CON’r’D)

4, Socio—ecoNoMic patd REPRESENFED BY NUMBER oF HOVSEHoOLDS §S 0BFAINED FROM CENSVS
pata ofF YEAR 1990 anp 2000,

5. THE DEQREE oF SPatioL LiINKAGE BEFWEEN +HE CENIRAL cHY aND HINFERLANDS wiaS
REPRESENTED BY HHE comMw™m UEING RAtTo.

6. Data For accessiBiLity, Socjo—ECoNoMTC AND PHYsicaL cyaracteristics ofF +HE 10NE
REQUIRED FOR $HE MODEL WERE DEVELOPED aNDP MANAGED witHiN ESR| ARe(IS 9.0, AreINFO
9.0, aND ArcViEw 3.3,



T
(D
)

Parameter Estimate P-value
Intercept -1.071900 <.0001
Households(*90) 0:000009 <.0001
Chianges o househoelds(*90-2000) 0.436200 <.0001
Commuting Ratio 0.472500 <.0001
Distance to local city center -0.000030 <.0001
Distance to Daegu city center 0.000012 <.0001
Distance to urbanized edge -0.001530 <.0001
Distance to road =0)10)0)(2310) <.0001
Distance to nignway: interchange =0)1010)0)0)210) <.0001
Slope -0.066600 <.0001
Somers’ D 0.725

Number off Observations




B Predicted Urban Growth




Conclusion

W THERE HAS BEEN QROWING CONCERN +0 coNsIRuct AN VPDASED OND AccLRA$E pataBase
CONCERNING LAND—VUSE CONVERSTONS, FHETR MEANINGS, OND HHETR Pace. WitHout PROPER
INFORMAFTON ON fHESE CHANGES, it iS TMPoSSTBLE $0 ForRECASH FHE CONSEQUENCES OF CURRENt
JReNDS. THis PAPER PROVIPES @ NEw MEFHOD OF UNDERSEANDING OF URBAN GRowFH GND LAND
VSE CHANGE.

B This stupy PRESENtS SN PELAL HHE SIEPS oF STMULAFING VRBAN QRowlH oF @ REQTON OND
aNOLYZES s rResULEs,

MERTES: DIFFERS FRoOM +HE Most oF cellWLar aviomat BASEP MODPEL, [+ VSES CENSVS BLock
pata (+He Basic stakiskicaL uNit).

SHorFcoMiINGs: $HE ™mMost crifical ProsLem §s fHat #+ voes Not INCorRPoRA$E dctval or
IMPULED LAND PRiCES iNfo DRIVERS OF LAND VUSE FRANSFORM 84ioN.

B Decpite fHE LiMitatioNs oF CENERALZING FHE ME+FHOD $AKEN HERE aND dlso FHE Limia+ioNS oF
aNY SiMULatioN PRoCESS, wE GRE SVRE f+Hat+ ¥ HAs PotentioL oF BEING VSED {0 HELP N
PLONNING MANY VRBON fSSVES.,



