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Abstract

This study is to predict the spatial expansion of urban areas by applying CA(Cellular Automata)-Markov tech-
nique considering MCE(multi-criteria evaluation) and MOLA(multi-objective land allocation) of factor analysis. For
the 10 administration districts(3677.3 km’) including the whole Anseong-cheon watershed, the past six temporal
land use data(1973, 1981, 1985, 1990, 1994, 2000) from Landsat satellite images were prepared. During this
period, the urban area increased 233.71 km’. Using the 36 indices composed of topological characteristics,
population and land use change, the final factor map of MOLA was produced through 5 maps of MCE. Using
1990 and 1994 land use data, the 2000 predicted urban area of CA-Markov with factor map showed 0.06% im-
provement of absolute error comparing with that of CA-Markov without factor map. By the CA-Markov tech-
nique considering factor map, the 2030 and 2060 urban area increased 58.94 km’(0.78%) and 60.14 km’(0.81%)
respectively comparing with 2000 urban area(313.19km’). The 2030 and 2060 paddy area decreased 93.28km’
(2.54%) and 93.65km’(2.55%) respectively comparing with 2000 paddy area(1383.23 km’).
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Table 1 Result of Land Classification

Vear Land use item

1. Water 2.Uban  3.Bare ground 4. Grassland 5. Forest 6. Agricultural land Total
1973 48.38 79.48 9.12 188.39 1,790.29 1,561.63 3,677.30
[1.32] [2.16] [0.25] [5.12} [48.69] [42.47] [100.00]
1981 34.11 108.88 49.77 192.89 1,703.82 1,587.82 3,677.30
[0.93] [2.96] [1.35] [5.25] [46.33] [43.18] [100.00]
1985 45.93 114.89 53.05 136.60 1,775.55 1,551.27 3,677.30
Area [1.25] [3.12] [1.44] [3.711 [48.28] [42.19] {100.001
(k" [%]) 1990 44.02 177.21 81.59 165.00 1,673.89 1,535.58 3,677.30
[1.20] [4.82] [2.22] [4.49] [45.52] [41.76] [100.00]
1994 36.48 259.96 74.68 200.26 1,686.82 1,419.10 3,677.30
[0.99] [7.07] [2.03] [5.45] [45.87] [38.59] [100.001
2000 46.77 313.19 109.92 247.70 1,576.48 1,383.23 3,677.30
[1.27] [8.52] [2.99] [6.47] [42.87] [37.62] [100.00]
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Table 3 Result of Application for CA-Markov with MCE, MOLA
2000 land use by 1973 and 2000 land use by 1990 and 2000 land use by urbanized

Classified 2000

1985 land use (b) 1994 land use (¢) effect factor grade map (d)
Item land use (a)
(km?) Arg)a Absolute error Are_a Absolute error Are'a Absolute error
(knt) (%) (ki) %) (knt®) (%)
1. Water 46.77 45.90 0.02 43.15 0.10 32.95 0.38
2. Urban 313.19 128.30 5.03 292.28 0.57 332.11 0.51
3. Bare ground 109.92 61.87 1.31 77.32 0.89 78.00 0.87
4. Grassland 247.70 133.21 311 217.32 0.83 222.15 0.69
5. Forest 1575.75 1756.22 4.89 1686.08 2.98 1686.08 2.98
6. Agricultural land 1383.23 1551.79 4,58 1361.15 0.60 1326.01 1.56
Total 3677.30 3677.30 - 3677.30 - 3677.30 -

2 Atores H84do] AEH MCES}F MOLA 7] oh EARIEY g2 Alztel| weh SAR) HEE
W& o]83g CA-MarkovZ| o2 20309, 20609 7HAA = 1 MR 248 ZARPL s
o] EXol8%(Fig. 9)5 Rmolste] EA|g} A3YS of Ag Sjulgic}, olof weh 2 %L«l 20304, 2060
23193 11 AWE Table 40 YERASITE 20304,

20602 Al7}e} xjede Zkzk 372.13 km®, 373.33 Table 4 2000 Year and 2030, 2060 Year
km?Z 20004 w3 1.60%, 1.63% e s K Simulated Land Use by CA-Markov
H]—n:]o]] 1,};(]&_ oF ().8929 7]—/\5]-1: 7)-1& EQJE]%{ I 2000 land use 2030 land use 2060 land use
o [ . fu s b em ; : > . 5 :
. ol CA-Markow 18O Sl 199083} R
. water . . N N Ll .
Qo0 3l =
1994‘5 EZ]O]O'] L}Z][EZ'O] 1990150“ HIOH 1994 2. Urban 313.19 852 37213 10.12 373.33 10.15

] =)
dol #7) wige] 1 o At HA| Aol s 3 Baregromnd 10092 299 7978 217 7977 217
A Ve Ao FeEeh shamt =AE Ay 4. Grassland 24770 647 22064 600 22074 6.00

oz d#g = Qe AR U] 20304, 2060 5. Forest 1575.75 42.87 1686.08 45.85 1686.08 45.85
W 2o A= Zo] BEAEH 20004 Hg) 2 A 6. Agricultural land 1383.23 37.62 1289.95 35.08 1289.58 35.07
o) 24z 0.78%, 0.81% Z7Fsk= Aos HAxl Total 3677.30 100.00 3677.30 100.00 3677.30 100.00

(a) 203014 (b) 20601
Fig. 9 2030, 2060 Year Simulation by CA~Markov
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1.66% S7F3kgict.
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