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Abstract

South Korea faces limitations in land availability. Therefore, preventing urban sprawl and managing land resources
efficiently is essential to preserve them for future generations. Territorial monitoring is essential in this effort, as it identifies
land-use changes based on empirical evidence and integrates this information into policy development. However, despite
its importance, territorial monitoring has not effectively incorporated predicted land-use changes into policy-making, and
territorial planning remains largely normative. This study aimed to predict land-use changes using time-series data and to
incorporate these projections into national land policies. It forecasts the 2030 land-use for 30 cities in Gyeonggi Province,
which are expected to experience development pressure, based on land cover data. The prediction process employed the
Markov Chain and Multi-layer Perceptron (MLP) models. The analysis revealed that built-up areas would increase across all
regions of Gyeonggi Province by 2030, although the magnitude and spatial patterns of growth differed by city. Additionally,
indiscriminate urban expansion was observed at both metropolitan and municipal levels. These results suggest that
national land policies should be tailored to each region, reflecting the diverse patterns of land-use change. Furthermore, the
land-use changes resulting from these policies should be continually re-evaluated and incorporated into future forecasts,
thereby ensuring ongoing monitoring.
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Table 1. Classification and previous research on land-use change monitoring

Classification Methodologies Previous research
Current Time-series LULC (land-use/land-cover) status assessment using satellite ég{i?gﬁ%%)
status images/aerial photographs (land cover classification by remote sensing) Jeong (2024)
Monitoring
land-use Chang_e Change detection through comparison of time-series LULC data Pfdrk and Jang (2020)
detection Kim et al. (2016)
change
Kim and Lee (2007)
Prediction Land-use change prediction using time-series data and land use models Mansour et al. (2023)

Wang et al (2023)

Source: Reorganized based on Seo et al. (2018)

Journal of Korea Planning Association Vol.60, No.2 (2025) 145



nig- e

o] 2ERUE oA FERS] dj2o] ZEA ] By
%) F3jo], oje} PE AT o3 BEs Aol B g
= olajgt WoA] B EXo)g WSS o&s)a 1 AnE 2
B4 o] faals 1A 3] e =ejsiaa) gk,

2. EX|0|ZH3} £ MHT

2 G EXolgHs B ARATE due, HaldA,
HsloflEo g SEsto] Ex|ol- g3 RUE 9| oolo} 3HAE
AES, 2 TPl de 2 AT ARE 27
3to] Ex]9] SEE Al 2UT 9](2019)= FRlA
AzZshe EXYERE giFe 7 BAF7IE AAs 4
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2019, Wang et al., 2023; Wei et al., 2023), MLP-MCA (2
A-8AE, 2015; WA 29, 2018; Mansour et al,, 2023;
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73 712 o], 30m T ARE FAE] 9k &
At A= 1990 ', 200089 H, 20109 T 71E EX
EX & ERE 240 &8st eH, HelE A8l 242 2000
9, 20104, 20209 EXATEREE #7519, £ A2] 53
2 A7k A o] MShE o8k Ao|BR, EX|u] 59| tjefet
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& diZ3lof 317)of sfd7)Rie] migo] Aghsirial Aekstgct,
E5 & gt w78t 28 F Markov Chain?t MIPE 2%
g MLP-MCAE AME-3HItH MIP-MCA+ EX|9E §islo] g
e vl oo 37a1e] BiAEg BAE =l A
2l o3 vt w2 Ao & F7PH=THEastman, 2016).

£ A3 (a¥ 09 o] uet EX|ol8-2 HskE o8}
I FERH AAEE =E39Th AA, 3071 Al EX|T]
B2 o} Ex|o] 3} 2919 o[ AR 2shal AEF3HA

Table 2. Land cover reclassify

EXmE2RE 97) EXnSEE3%)
Land cover classification Land cover classification
(this study) (Ministry of Environment )
R A7Iat-24 Rie]
Built-up area Used area
XY
HIA7 3 x| Agricultural land
Nonbuilt-up area LEx|
Barren
AR
=5 Forest
Green area EX|
Grass
&7
PN Wet land
Water 208
Water

Source: EGIS(https.//egis.me.go.kr)

o}, &4, 20008 EXHER]E} 20108 EX|HER] =S ARESL
of MLP-MCA 7| 2.2 20209 EX]0]-8-Z o539t Markov
Chaing Ex|o]80] ¥iglshz HAE AS31al MLP= EA|0]
29| W3} oo oA E ASTIHALA - §3F,
2015). AA, oll&3t 20209 EXJo]- 81} AA] 20204 EX[o]8-&
KappaAle2 AZ3H WA, ¢l dio] AFEY F9%
o 2 20108 EX T EA =9} 20208 EALBA = ARSSE
o] 2030 EX|0}-8-& ofl&3GiTt, vpR|ueR, oSk = EX|o]
& H3LE Al g3lste] I EA A AAFE =&

1) Of232 H[2lMarkov Chain)

o232 H[Ql(Markov Chain)2 B2 Aef7F 2] @A) el
of o8 ¥ Wil AA Aol &SR Y= 57194
(Markov Property)& 7}g%tct, Zo|3§H(transition matrix)
= g AEolA o AR HE Ho|EE 3l Yol
o}, 2R E AL oldt HolPdE T3 vl HHE A5
T = Qioh £ A EXo] S A RSk 95317] $8] ol
g =R A|QE AMESIGITE WA 20000 EXuER] =0t
20108 EX|WES vluslo] 2t Zze] EX|o]§ AejHstE A
o|HAE A5Gt ojo] o|HY A|AgH HolPHE 7|Hte s
2020 EX|o}g e E St o, nfESE Ale F
74 o]&4dE nEfslA] ks A7 EAETHWeng, 2002).
Z, 154 "o 4T ST &, ofd AR Azt wsket
A A& 4= Qirhs TAE 2=t

2) CIEHYEE(Multi—layer Perceptron)

MLP(Multi-layer Perceptron)t ol#] 59 QFAELE
Arg8teo] B4 el Sk HAled 2dolt), MLP= ¢
g3, 98 719 245, 28502 F4E UF AFY 20|
t}, ojd 59 E8& A4H 7Heet S3A TAHE &, 845t
Th=pof| Qg gt MLP= Sy ZHgollA] oS3kt A A
2olg £4 T2 AL, i gaielEs T8 &4 T
TE AR E B9 715215 24 3cHEastman, 2016),
£ Atelx= A, AR AIM, YHer) EX|ol8 1
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SIS diFsiiet. Rde APisE ANSH 2000 A]
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w9 7IEAE 245t AYRer EX|olgRSl| v
P shEsHA ot A7 A9 9 A3 HskE 23ks}al
MLP?] J5& FdA1717] Yall(Wang and Maduako, 2018)
BE EXol89 HSIE 87| Bk "HIAIZISE R FofA A
718} R oz o] Wa} e} "gx|o| A A|71E} X% o2 o] WS}k
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A F e =95 Yetll= HolZEA = (Transition Potential
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Statistics of urban expansion types

Urban expansion types (%)
i Infilling ex::r!;m Leapfrog
Suwon-si 53.5 449 1.6
Seongnam-si 394 53.1 75
Uijeongbu-si 528 401 7.1
Anyang-si 528 450 22
Bucheon-si 79.6 19.8 0.7
Gwangmyeong-si 476 487 3
Pyeongtaek-si 204 68.5 1.1
Dongducheon-si 388 480 133
Ansan-si 528 450 22
Goyang-si 443 479 77
Gwacheon-si 401 440 168
Guri-si 495 352 154
Namyangju-si 438 528 34
Osanrsi 40.8 506 87
Siheung-si 350 56.1 89
Gunpo-si 484 50.1 14
Uiwang-si 3568 59.0 2
Hanam-si 53.5 355 11.0
Yongin-si 301 595 104
Paju-si 287 548 16.5
Icheon-si 186 57.8 236
Anseong-si 50 73.0 220
Gimpo-si b45 41.0 45
Hwaseong-si 240 618 142
Gwangju-si 391 559 50
Yangju-si 387 448 16.6
Pocheon-si 55.0 36.4 8.6
Yeoju-si 173 63.9 188
Gapyeong-gun 111 622 26.7
Yangpyeong-gun 58 179 16.3
AR
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