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Analysis Method of Disorderly Land Use behavior in Non-Urban Area:
Focused on Land Use Diffusion and Mixture
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Abstract

In order to manage land use in non-urban areas, a method of measuring the degree of disorderly development
must first be provided. In this study, the index measuring the spatial distribution of land use and the index measuring
the mixing degree of land use were reviewed. Also, as a complementary technique to the existing methodology,
the method of comparing and analyzing the characteristics of the surrounding land use of the land where development
took place was newly proposed. According to the case analysis of Hwaseong City, the land use diffusion and the
mixed measurement index show differences between areas. In particular, a graph that was analyzed in conjunction
with Moran’s I, which means the degree of land use diffusion, and LUMI (Land Use Mixture Index) shows that
which areas are concerned about disorderly development. The analysis of land use characteristics in the surrounding
areas indicated deviations by land use purpose and region. Basically, residential facilities and factories tended to
be separated, but Bongdam-eup and Paltan-myeon tended to be adjacent. These areas are relatively more likely
to face disordetly development problem. This Analysis methodology will help establish policies for managing non-ur-

ban areas, such as development permit criteria or site selection for growth management plan.

Keywords: Non-Urban area, Disorderly Development, Land Use Diffusion, Land Use Mixture Index, Growth

Management, Development Permit
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Figure 4 _Moran's | and Kernel Density by Land Use in Hwaseong

Residential Use (Moran’s 1 : 0.385767)

Industrial Use (Moran’s I : 0.388094)

Kernel Density Overlay (Residential and Industrial Use)

Note: Using ArcMap ‘Kernel Density’.

8) REHA]4xGlobal Moran's D] % F7, A%, 3 224] "WAE o] ish SPIA] AR ohe} 2 SHER BAG1S. B4
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T AR <Figure 4> B, 7719} BUEE
7 72 A3} Axste] FHE Aol FF ek

2) EX|ol8e] =X

PN 2SS o= A, A9, 3 B9 E
Zolg Hle AEE B4R 2 EXjol g2
S ARlPH A2 07~092] Zhe HAct
(<Figure 5>, <Table 2> Z%). vl&H A7} LUMI=
0.397% 7P Rom, AAIH Adi7F LUMI=0.949%
7V =A UEi) ol tiA= oiss doirt ol

=4 == =9 a2 Qulsho), ol EXolg

Table 2 _Results of Land Use Diffusion and Mixture

Analysis
Global Moran’s I
Category | Residential | Commercial | Industrial | TUMI
Use Use Use
Bongdam-eup 0.406 0.251 0.368 0.814
Ujeong-eup 0.354 0.310 0.381 0.778
Hyangnam-eup | 0434 0338 0418 | 0.900
Namyang-eup 0.389 0.283 0.390 0.890
Maesong-myeon 0.480 0.278 0.219 0.397
Bibong-myeon 0.466 0.266 0.381 0.640
Mado-myeon 0.292 0.277 0.391 0.782
Songsan-myeon 0.286 0.366 0.373 0.805
Seosin-myeon 0.273 0.373 0.527 0.949
Paltan-myeon 0.312 0.258 0.375 0.781
Jangan-myeon 0.396 0.234 0.363 0.765
Yanggam-myeon 0.345 0.243 0.349 0.737
Jeongnam-myeon | 0.346 0.234 0.357 0.867
Dongtan-myeon 0.423 0.242 0.371 0.790

Note: LUMI k=3.

BA) ATt e TRsHo] 92 oJlgick itz
AR S glo] 7 et BE 857t w27

HRE S onlshed], ol EXlolgo] EAld 7t
50l 22 omidith

oft LUMIZE ok A2 A U frvlgo] &
S LEES -2 E s RO

3) EX|0|E =it Exel AAl 24

ahgA) ARl SRS o A o]
BEAAR0 EAOl§EGASE BHY IARLL
£3jo] EA|0}8] F1H I A vt 2t A
3l sfo] 7ok <Table 2>, <Figure 6> FX).

QA 2k AR Qe LM glo] o} 5

-] ST AR B YAehT S

Figure 5_Results of LUMI Analysis

LUM(n=3)
0.000 (2)
0.001 -0.193 (1)
0.194 - 0.387 (1)
0.388 - 0.580 (2)
0.581-0.773 (6)
0 0.774 - 0.967 (18)

9) 7, B, 3Y &= AU 245 916l BA] 71HHe] E212 HlelEM|Epolygon datasetyE 3 7HAl(poine fearure)® ST,
‘Search Radius& 800mZ Sl ‘Output Cell Size S 100mX100mZ A E K rasterizing)5H] A2 a2,

10) AiEHS] AA] B tiH] FALE HIE2 5.18%, FEEE HIEE 0.38%, SHEE HIE-2 030%%.
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Table 3 _ Characteristics of Land Surrounding Parcels for Residential Purpose Development Permit

® Total @ Surrounding Land of ® Gap
Category Development Permit (Residential) @@= -0

Residential | Commercial | Industrial | Residential | Commercial | Industrial | Residential | Commercial | Industrial

Bongdam-eup 12.24% 2.00% 6.08% 18.40% 3.34% 8.30% 6.17% 1.35% 2.22%
Ujeong-eup 5.00% 1.19% 9.93% 9.07% 1.37% 4.33% 4.06% 0.18% —5.59%
Hyangnam-eup 8.70% 285% | 10.06% 9.46% 2.68% 8.10% 076% | —016% | —1.96%
Namyang-eup 6.68% 1.71% 5.25% 10.77% 2.20% 4.21% 4.09% 0.49% —1.04%
Maesong-myeon 5.18% 0.38% 0.30% 15.27% 1.16% 0.92% 10.09% 0.78% 0.63%
Bibong-myeon 9.45% 0.66% 2.67% 14.23% 1.46% 2.69% 4.78% 0.80% 0.02%
Mado-myeon 4.52% 2.15% 12.76% 7.23% 2.28% 691% 2.71% 0.12% —5.86%
Songsan-myeon 4.70% 0.84% 6.57% 8.47% 1.35% 1.89% 3.77% 0.51% —4.68%
Seosin-myeon 5.02% 3.04% 7.17% 7.86% 2.03% 2.63% 2.84% —1.02% —4.54%
Paltan-myeon 2.16% 1.58% 7.62% 7.26% 2.62% 10.84% 5.10% 1.04% 3.23%
Jangan-myeon 3.20% 1.29% 8.86% 7.24% 2.36% 9.88% 4.04% 1.06% 1.03%
Yanggam-myeon 3.68% 1.65% 11.90% 6.72% 2.11% 10.18% 3.05% 0.46% —1.72%
Jeongnam-myeon 5.61% 2.66% 10.98% 9.82% 3.52% 11.08% 4.22% 0.86% 0.10%

Note: [ 1:—10% ~ —5%,

[Residential Gap}

C—5% ~ 0%,

[Industrial Gap}
0% ~ 5%, HRs5% ~ 10%, 0% ~ 20%.
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Figure 9 _ Adjacent Locations for Residential and Industrial Use

Note: -:Residential Purpose Development Permit,

:Residential Use,

: Industrial Use.

Table 4 _ Characteristics of Land Surrounding Parcels for Industrial Purpose Development Permit

@ Surrounding Land of

o @ Toral Development Permit (Industrial) ® Gap
Residential | Commercial | Industrial | Residential | Commercial | Industrial | Residential | Commercial | Industrial
Bongdam-eup 12.24% 2.00% 6.08% 12.89% 4.66% 14.77% 0.65% 2.66% 8.69%
Ujeong-eup 5.00% 1.19% 9.93% 4.55% 1.54% 10.81% —0.45% 0.35% 0.89%
Hyangnam-eup 8.70% 2.85% 10.06% 3.87% 2.49% 14.06% —4.83% —0.36% 4.00%
Namyang-eup 6.68% 1.71% 5.25% 5.39% 3.12% 13.81% —1.29% 1.41% 8.57%
Maesong-myeon 5.18% 0.38% 0.30% 22.73% 2.66% 2.16% 17.55% 2.28% 1.86%
Bibong-myeon 9.45% 0.66% 2.67% 10.80% 2.17% 11.26% 1.36% 1.50% 8.59%
Mado-myeon 4.52% 2.15% 12.76% 4.52% 2.65% 14.60% —0.01% 0.50% 1.84%
Songsan-myeon 4.70% 0.84% 6.57% 4.99% 1.76% 9.48% 0.30% 0.92% 291%
Seosin-myeon 5.02% 3.04% 7.17% 4.45% 2.15% 16.20% —0.58% —0.89% 9.03%
Paltan-myeon 2.16% 1.58% 7.62% 3.42% 3.63% 19.56% 1.27% 2.06% 11.95%
Jangan-myeon 3.20% 1.29% 8.86% 2.93% 2.36% 17.82% —0.27% 1.07% 8.97%
Yanggam-myeon 3.68% 1.65% 11.90% 3.41% 2.49% 20.00% —0.27% 0.84% 8.10%
Jeongnam-myeon 5.61% 2.66% 10.98% 6.73% 3.81% 17.45% 1.12% 1.15% 6.46%

o

&

Note: [ 1:-10% ~ -5%,

{Residential Gap}
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- 5% ~ 0%,

0% ~ 5%,

{Industrial Gap}

5% ~ 10%,

N 10% ~ 20%.
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