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Analysis of Urban Spatial Change Patterns Based on Korea's Zoning System:

Focusing on Methodology for Measuring Pathway-based Contributions of Land
Use Changes

H72 Gumin Jung’, O|A Shin Lee”

Abstract

This study develops a methodology to measure contributions of three spatial transformation pathways in zoning
changes and empirically analyzes zoning change patterns across Korea's 17 metropolitan cities and provinces.
Using 2017-2022 data from the Korea Land & Geospatial Informatix Corp., we quantified contributions from
non—urban area incorporation, existing zoning conversion, and unspecified area designation. Standardized
indicators were derived using dual weights reflecting each region’s share in national zoning area increase and
total area. Results show development-oriented zoning changes nationwide, with residential-commercial-industrial
(RCI) area expansion across all regions, yet with regionally distinct patterns. Metropolitan cities display internal
densification via green—-to—RCl conversion—particularly in Seoul, Busan, and Gwangju—while provinces show
external expansion through non-urban incorporation, notably in Gangwon, Chungnam, Jeonnam, and Gyeongnam.
The Seoul metropolitan area features mixed strategies: Seoul’s densification, Gyeonggi's hybrid pattern, and
Incheon’s planned new towns. Standardized indicator analysis reveals high national contribution from green
area conversion in the Seoul area, and major contributions from Jeonnam and Gyeonggi in non-urban
incorporation. This study offers a new framework to systematically decompose zoning change processes and
informs region—specific management and pathway—based policy design.

Keywords: Zoning System, Urban Expansion, Spatial Change Pathways, Contribution Analysis, Residential/
Commercial/ Industrial Area, Green Area
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NURC = min(UINC, CINC)
NURG = min(UINC, GINC)

A 3
A1 4

* UINC: ZAAY Z7H(Urban area INCrement)
* NURC: (FFEAY Hakgol tidh vl=AxY o
Q] 7]o4E(Non-Urban Region to Commercial)

« NURG: (5714]9] wafego] cheh) v]AIx|<) g)
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C2GR = min(-CINC,GINC — NURG) (4] 6)

* GRLC: 54X Y &% 7]oJE(GReen Land
Contribution)

* C2GR: F43A Y €278 7] E(Commercial
TO GReen)
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UNDC = min(~UNIC,CINC = NURC =GRLC) (4] 7%
U2GR = min(~UNIC, GINC — NURG-C2GR) (] 8)

U2GR: (5A1A|Y #islgo] tfeh) vl &A1Y &=
&4 7198 (Undetermined to Green)
UNDC: (83419 Halgo] tigh mAlEA]Y 8%

34 719 E(UNDetermined area Contribution)

FEBAY 71l thgt nAlRA Y 852 71
F(UNDCO)}Z HIAIRAY ZHAF(-UNIO)T} 434
o VMR S HIZAAY HY E =XR]Y §EAgko.
2 A9gE]r] ¢k HE(CINC-NURC-GRLC) % 22
#o=R FoHnt. =229 7ol thgh vjAEA
B2 71o4R(U2GR) AA| Lt TS AA A=
Hct.

Qo AEtt FBA o] gt 7t 710 4
SAY F7HEOE Uiro] WiESE HHSIH 4T

0]

A% Z7HA TlelE)E AET 4 Stk

NURC
NURP(%) = x100 A1
( 0) CINC <‘—| 9>
GRLC
GRLP(%)=——-x100 A]
(%) CING Al 10)
UNDC 100 Al 1D

UNDP(%) =
CINC

* NURP: H|ZAJA]Y HQ 7199 %(Non-Urban Region
Percentage)

* GRLP: =AA|Y &=4% 7|9 %= (GReen Land
Percentage)

* UNDP: PREAY 852 7]od%(UNDetermined

area Percentage)

TRZHAIR A2 9 gt 2 7]odE S8

H5AAY F7F 719 (%)E A&

132 =ZEET X1267(2025. 9)

NURG
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6Py =R 00 @ 13
GINC
U2GR
U2GP(%) = 100 Al
(%) GING A 14)

* NUPG: H|ZA|RY HY] 719=(Non-Urban region
Percentage for Green)

* C2GP: 439 Ag 7] = (Commercial to
Green Percentage)

o U2GP: "NIEAY A 7|0 % (Undetermined to

Green Percentage)
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t0talUAGS, =y UAGS,,

i=1

A 17

total GINC, = Y GINC,, for GINC,, >0
; uk 4] 18)

* UCIR: 43584 (Urban area for Commercial-
Industrial-Residential space)

* UAGS: =AW (Urban Area for Green Space)
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AGHHE PO F F71E ANFOEM, A

Z7Ph W Ao 282 g
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CINCstd,, = CINC, , xW,, <A 21)

GINCstd,, = GINC,, x W, (A 22)

s FITAH BES 7o
NUPCstd,, = NUPC,, xW,,, (4] 23)
GRPCstd,, = GRPC,, xW,,, (A 24
UNPCstd,, = UNPC,,xWe,,  (A] 25)

. 54 BEF 7)ojE:

NUPGstd,, = NUPG, xWg,, (4] 26)
C2GPstd,, = C2GP,xW,,, (2] 27)
U2GPstd,, =U2GP, xW;,, (4] 28)
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|LA]Y HEHo] 2 A9 7T} JH o= A
H7hE]H, L] 7|0k Hl&(%)> FAISHEA A=
A ZQu 2 Hkodsl gtog wglwEh
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