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ABSTRACT : Urban growth patterns have occasionally not coincided with planning of
the policy makers or urban planners. So it is necessary in the planning step to predict the
area to change to urban from rural. In this study, we aim to predict urban growth with
cellular automata, a system modeling a dynamic phenomenon. Seoul metropolitan area
(SMA) is selected as research area, and urbanized area of SMA has grown rapidly during
last 4 decades. Applying the model, urban growth characteristics to date from 1972 are
analyzed, and urbanized area maps to the year 2050 are predicted. In this study, the map of
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urban growth prediction is produced considering urban growth trends to date and some
physical factors. And it is considered that the results of the developed model will be used as

input data in urban growth prediction systems, which should include more data of

socioeconomic and political sides in addition to physical sides.
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1997, A9 u4F, 2000, FAZH
7244, 2000). AT AFANA TAE
st f7AE BE AGH AHEY F
F P g 2dPste F WHA AER}
L EFE ol AFL AdzHE A
ol

N&EY dED RLEUEE
AN B2l U AFe AFHAR
g3 =ANFE 4 - dFtn At
ueld A2 438 A9 FFE 7}
Z fARHA deidle ASE Zolde
HHo) 53 o], FHFHLE TA|
A F%e ITH Exd #F =4
Age wFF Aotk B =82 o]
g WG FAJATZEE A= A
A ANGe FFE AFF FH, TEFY
BE¥o #3 ¥ FHE =

o] g% =

i T
=AY BN 2 d3e 9% dEF
LEve mdg AEde AL AT F

Aoz st Yo

2. MEc} RE0iEQ}
TANYZRAZ HE
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EAAT Boto] AE AEH 2Ew"
E} o8& T =Yy, AFE 2l
g, z2Ax 2dy Fo AL AYn
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ANRAE dAZ JIdF A F(spillover
expansion), H|A)Z(Fetty) 37 (leapfrogging
expansion), *HA}Y AdA(radial expansion)
o2 FR31 ti(Cadwallader, 1985; #
&2 = 1998).
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(1) 9994 A= (spillover growth)

993 AFe MEAZ} olv] EA5
g Fug 9 g8 =A2 wske
AL ou e, =¥ Moored o] F 3
A olio] oju] mAlolH, BT A 7
AE7F AEAAE ol AAg s
B Rl A qAAE Mgz, o

- UBY - olx}

ZoN A A s9aY A48 43
Ae B5E o gd AdsE F3L A
AA Wk

(2) Y1 A13 “J“d(leapfrogging growth)
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SAME 24 AlBojMatY
for iteration
for ng
for # of years between # and 4 .

fo(;rltputenporarySpvlkwergrcmlhlmage(S') in memory
n
cdaI;atenin( g+ nyt np)

f n—ng <mnl ng+ny+ ny

Leapfrog growth and Road-influenced growth
dse np Increment
oulput temporary Leapfrog image (R, C,E) ad

RoadHnfluenced image (M, N) in memory
if n< ngtnpgtngtnytny
gliminate: uben cell from E

{# of eliminated urban call =
) ng+ ng+ng+ ny+ ny—n
omput S,R,C,E ,M,N
upcddte uban image at 4, -
increment year
calulale staistics
increment xg
increment iteration
TANT o AlgolHnty

for predicion year
iteration
?mam;)orary Spilover growth image (.S) in memory
increment fteration
calculate prob thet cells wil be urbanized by Spilover growth
make Spilover growth image (S) a tme £,
fOrlfleapfroggthandPoad-ln‘luenoedgnmth
output temporary Leapirog growth imege (R, C, E) and
Road-influenced growth image (M, N) in memory
if n< ngtnpgtngt+nytny
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ngt+ nptngt+ nyt nN—-n]
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increment iteration
calculate prob that cells will be urbanized by Leapfrog and

Road-influenced growth
make Leapfrog and Road-influenced growth (L, 7) at time #,4,
make urban image at time ¢,.; by merging Sand L, T
calculate statisticsffractal dimension)
increment prediction year
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MRS LE0EHE 0|88 o] TAYE oiE

<E 2> AZIY A ox MFE A SAHZ

1972-1979 85 4340 [ 4146
1979-1981 75 35.67 78.00 33.97
1981-1984 50 20.68 63.81 18.34
1984-1988 70 21.39 75.67 19.34
1988-1992 65 30.53 73.54 25.67
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62.74 95.38 85.88 94.74 9.22
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66.43 100.56 99.43 96.40 99.86
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=
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