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An Analysis of Land Development Characteristics in the
Adjoining of Zone to Road: The Case of Pyeongtaek-Si

A7]% Jang Keeuk™, o]&3<> Lee Changsoo™™", 71§ Kim Daeill*""*

Abstract

In Korea, the adjoining of zone to road was introduced in the 1960s to respond to traffic demands caused by
urbanization and industrialization. In particular, roadside land is a center of transportation and an important resource
for regional development outside cities, where the demand for development is high. These developments highlight
the need to establish an urban management plan that prevents reckless development. Correspondingly, this study
examined the development characteristics of land in adjacent areas using the spatial analysis technique of a geographic
information system and formulated a model to analyze the effects of the adjoining project on urban-type development
density. The results are intended to be used as basic data for growth management analysis. In addition, correlation
and multiple regression analyses were performed to probe into the characteristics of urban-type development density.
The results reflected that officially assessed land prices, the number of adjoining roads per kilometer, and access

to major facilities influence the determination of urban-type development density.

Keywords: Adjoining Zone to Road, Land Characteristics, Urban-type Development Density, Correlation Analysis,
Multiple Regression Analysis
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Figure 1_Flow Chart of Research Methodology
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Figure 2 _Limit of Behavior in Adjoining Zone to Road
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Table 1_ Analysis Target Selection Criteria and DB Construction Method

Classification Unit Guideline for selection DB construction method
* Parcel including Adjoining Zone to Road - KLIS (17, National Information Portal)
(development . . L
Parcel ilable) * Land adjacent to the Adjoining Zone to Road (If the Adjoining data
arce available
VP § ) Zone to Road is a road, including land adjacent to the road) | - Extraction of target parcel with GIS spatial
arce
* Excluding parcels where Land is infrastructure analysis function
Unit of Analysis * Set the analysis unit at regular intervals centered on the nodal point | - Utilize KLIS spatial data
analysis section of the road and the area of use (Within about lkm to 2.5km) | - Classification using CAD spatial tools
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Figure 3 _ Analysis Model Flowchart
pmmmmmmsseseene Analysis target setting =~ ---t-t--e-s-e---- .
E Extraction of target Parcel _l_ Analysis unit setting .
. (GIS spatial analysis) ¥ (Qlassification of Parcel by Section) .
T T T T T T T T '
+7 "1 Characreristic analysis by Parcel 1 Characeeristic analysis by section |*~ -:
E Land Urban-type Development density(area) .
: Analysis of Land .
. Owner T Ratio of Planned management area .
. Use Ratio of urban type land E
: — .
. Position Ratio of Commercial/Business type .
. Analysis of ) . ) '
: Parcel Area . Ratio of National/Public Land :
. Complex . e By complex type E
. (appraised value of land of use) . . (Number of lanes by road type) .

' Analysis of the development factors of the Adjoining Zone to Road .
. .
. i . i . . Development type .
. Correlation analysis |== == Multiple regression analysis |== == . .
. analysis .
Analysis results and suggestions
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Table 2 _ Analysis Variable Setting and DB Construction Method

Characteristic| Variable Unit Guideline for selection DB construction method
. * Average area of target parcel by section
Parcel Area | Section
* 2(Parcel Area)/Number of Parcel - GIS spatial analysis excraction
Ratio of the * Average ratio of Adjoining Zone to Road of target parcel by | area
Adjoining Section section - Source: serial cadastral, KLIS
Zone to Road . Z(Adjoim'ng Zone to Road Area/Parcel Area)/Number of Parcel
- S . National  Spatial
R * Average price according to Parcel type classification ouree . avon batt
Appraised ] Information Portal, Onnara
Parcel | * Total Appraised value of land by type/Number of Parcel .
Land value of land 5 i Real Estate Information
. 2 Type : Land, Owner, Use, location, etc.
Characteristics
* Classification of owner types by Parcel - Excel, Data Join
Owner Parcel | * Ratio of National/Public Land, Appraised value of land level by section, | - Source: ~ National ~ Spatial
(section) Number of Land parcel, Area, Number of Parcel/km, Areakm Information Portal
* Classification of land titles by Parcel
Land Parcel | * Ratio of urban type land by section - Excel, Data Join
an .
(section) | 3 Urban type land: Building area, Miscellaneous land, Religious | - Source: serial cadastral, KLIS
use area, Gas station area, Factory area, Warehouse area.
* Classificati f f devels by Parcel
Building Parcel as-m ication of types o- evelopment use- y Parce - Excel, Dara Join
. * Ratio of commercial *business type by section ’
Land Use Use (section) . . . . . - Source:  National  Spatial
¢ Type: Residential, Commercial. Business type, industrial type, etc.
Characteristics — — Information Portal, building
Building Parcel . {\verage building area by Parcel by type information
Area * Type : Land, Owner, Use, location, etc.
(continued)
13) ERIFZAFELZHE 2015b), Hetq HFFHEELFTE 2017b).
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Table 2 _ Analysis Variable Setting and DB Construction Method (continued)

Variable Unit Guideline for selection DB construction method
Distance from Secti * Section Average Traffic Distance(Parcel Boundary - Urban Area) Gis ol analvsi .
ction . -
Urban area © X Traffic Distance : Distance of Road center line di Spatial analysis extraction
- - - - - - istance
fDlstancTs . ?ec;oﬂn average straight line distance(Parcel Boundary - Major | Source: serial cadastral, KLIS
rom- -n-lajor ection o 1t1§ o . . 2% Major facilities : Direct input
facilities X Major facilities are located in the central town of Bup or Myeon.
Parcel * Classification of Land Use by Parcel(National Land Planning | - GIS spatial analysis extraction
ar
Land Use ,Ce and Using Act) parcel
(section) . i .
* Ratio of planned management areas by section - Source: serial cadastral, KLIS
- Traffic volume point
— Adjacent section applied
Traffi - S s K Insti f
rathe Section | * Average annual('16) traffic volume within a unit section ource K orea  nstitute 0
Volume Construction Technology ICT
Convergence Research Institute
Traffic DB
* Exclusive three-dimensional
Road type | Section connection section
. . . . - Check the portal load view
* General type: general road type, signal intersection connection
Nomb - Road Ledger, field study
umber
f Section | * Number of lane in unit segment (Ministry of Land, Infra-
of lane
structure and Transport, Gyeonggi-do
. * Number of Adjoining road per lkm by section . P
Adjoining . 5 . . internal data)
q Section % Adjoining road standard : village entrance road
roa

(Excluding farm roads, individual access roads, and blocked roads)
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Figure 4 _Road Section Status Map

«—> Analysis section

Expressway
National Highway
Local Road

Table 3 _ Analysis Target Land(Parcel) Status

(Unit: m, ', won)

Analysis section

Analysis target land(parcel)status

Classification Route Number Adjoining Zone | Average Adjoinin, Average | Average ised
N e of parcel Area to] Roa:igArea Zone tg(:e Ro‘«:d rat?o parcefag area j:ii (?f? pl;.na-ld

No.1 3 3,220 266 395,297 22,291 6% 1,486 219,546

National No.38 20 30,812 1,815 2,246,317 220,748 10% 1,238 310,344

Highway No.39 7 10,558 613 884,612 71,717 8% 1,443 240,611

No.45 3 5,489 434 465,741 43,592 9% 1,073 130,401

No302| 4 | 5030 | 327 | 419,19 39,784 9% 1,282 122,044

No306| 7 | 11,254 | 497 1,255,028 67,334 5% 2,525 130,010

No.313 7 9,286 354 909,613 50,773 6% 2,570 142,503

Local Road No.314 2 1,335 65 71,548 11,323 16% 1,101 64,776

No.315 8 12,420 353 606,142 55,763 9% 1,717 184,002

No.317 2 2,131 134 271,980 16,137 6% 2,030 289,444

No.77 5 6,481 334 49,6458 42,699 9% 1,486 433,011

No.82 3 2,885 140 211,347 15,680 7% 1,510 178,373

Total(average) 71 100,901 | 5,332 |8,233,275 657,841 (8%) (1,622) (203,755)
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Table 4 _Results of the Correlation Analysis
The officially | The offically .
The officially | The ratio of assessed assessed land i gl || T o o
Urban-type | The number R X inumbers of theparcel numbers
. . assessed the planned | land price of | price of the ;
The correlation development | of Adjoining . X planned  |in the planned
. land price | management | National/ planned
density road per lkm . management | management
(1,000won) area Public Land |management area| Lkm
(1,000won) | (1,000won) | 2% P area
Pearson correlation 1 .302% 767 485%% 459 .630%% 522%% .555%*
Utban-type Sig. (2-tailed) 0.030 0.000 0.000 0.000 0.000 0.000 0.000
development density Covariance 52.564 3.294 806.388 122.568 329.169 724.733 84.105 131.527
N 61 52 61 52 58 53 53 53
Pearson correlation .302% 1 294% .306% -0.027 0.161 312% 481%%
The nunber of Sig. (2-tailed) 0.030 0.027 0.031 0.846 0.258 0.026 0.000
Adjoining road per Tkm)  Covariance 3.294 2.203 62.289 14.947 -4.070 37.239 10.162 22.554
N 52 57 57 50 54 51 51 51
Pearson correlation 7674 .294% 1 666+ .627%% .860%# .701%% 698
The officially Sig. (2-tailed) 0.000 0.027 0.000 0.000 0.000 0.000 0.000
assessed land price Covarfance 806.388 62.289 21117.639 3322.462 8636.504 19332.142 2246.501 3274.361
N 61 57 71 55 67 56 56 56
Pearson correlation 485%% .306% 666 1 307%* .387%% 811 912%%
The ratio of the planned Sig. (2-tailed) 0.000 0.031 0.000 0.027 0.004 0.000 0.000
MANAZEMENt area covariane 122.568 14.947 3322.462 1186.105 1059.500 2087.404 617.400 1011.182
N 52 50 55 55 52 55 55 55
Pearson correlation 459%% -0.027 L6274 .307* 1 543k 324% .306*
T]‘elf;‘“”.y “‘;SS Sig. (2-tailed) 0.000 0.846 0.000 0.027 0.000 0.018 0.026
price o ; z
National/Public Lan Covariance 329.169 -4.070 8636.504 1059.500 8881.709 8544.862 733.376 1008.119
N 58 54 67 52 67 53 53 53
Pearson correlation 630 0.161 .860%* 3874 543 1 461%% .389%*
The offially Sig. (2-tailed) 0.000 0.258 0.000 0.004 0.000 0.000 0.003
and price of the planc
Covariance 724.733 37.239 19332.142 2087.404 8544.862 24278.266 1597.804 1972.799
managemment area
N 53 51 56 55 53 56 56 56
Pearson correlation 522%% 312% 701%* 811 .324% 4615 1 .878%*
[::e pareel urbers of Sig. (2-tailed) 0.000 0.026 0.000 0.000 0.018 0.000 0.000
Pt ™ Covariaace 84.105 10.162 2246.501 617.400 733.376 1597.804 494.605 635.123
area per lkm
N 53 51 56 55 53 56 56 56
Pearson correlation 555%% 481%% 698+ 912%* .306% .38 .878%* 1
The ratio of parcel Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.026 0.003 0.000
numbers in the plans - - . p— -
arca Covariance 131.527 22.554 3274.361 1011.182 1008.119 1972.799 635.123 1058.857
N 53 51 56 55 53 56 56 56
Note: *Correlation is significant at the 0.05 level (2-tailed).
#*Correlation is significant at the 0.01 level (2-tailed).
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Figure 5 _ Correlation Analysis between the Number
of Adjoining Road per 1km and the Urban—type
Development Density
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Figure 6 _ Correlation Analysis between the Officially
Assessed Land Price and the Urban—type
Development Density
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* The Urban-type Development Density tends to increase as the
number of Adjoining Road per lkm increases(R*= 0.092)

Figure 7 _ Correlation Analysis between the Ratio of
the Planned Management Area and the Urban—type
Development Density

* The Urban-type Development Density tends to increase as the
Officially Assessed Land Price increases(2?= 0.589)

Figure 8 _ Correlation Analysis between the Officially
Assessed Land Price of National/Public Land and the
Urban—type Development Density
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The officially assessed land price of
National/Public Land(1,000won)

¢ The Urban-type Development Density tends to increase as the
Ratio of the Planned Management Area increases(R>= 0.242)

* The Urban-type Development Dersity tends to increase as the Officially
Assessed Tand Price of National/Public Iand increases(R?= 0.211)
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Figure 9 _ Correlation Analysis between the Officially
Assessed Land Price of the Planned Management Area
and the Urban—type Development Density

Figure 10 _ Correlation Analysis between the Parcel
Numbers of the Planned Management Area per 1km
and the Urban—type Development Density
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The parcel numbers of the planned

management area per 1km

* The Urban-type Development Density tends to increase as the
Officially Assessed Land Price of the Planned Management
Area increases(R%= 0.397)

Figure 11 _ Correlation Analysis between the Ratio of
Parcel Numbers in the Planned Management Area and
the Urban—type Development Density

Urban-type 204
development . B
density . .

The ratio of parcel numbers in the

planned management area

* The Urban-type Development Density tends to increase as the
Ratio of Parcel Numbers in the Planned Management Area in-
creases(R%= 0.307)
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* The Urban-type Development Density tends to increase as the
Parcel Numbers of the Planned Management Area per lkm in-
creases(R*= 0.272)
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Table 5_ Model Summary
R R’ Adjusted R Standard error

856" 732 691 3.1632

Note: “Prediction : (constant), The officially assessed land price(1,000won), Average parcel area(1,000m?), The number of Adjoining road
per lkm, Access to major facilities.

Table 6 _ ANOVA2

Model Sum of square DF Mean square Sig.
Regression 712.022 4 178.005 17.790 000"
Residual 260.152 26 10.006

Total 972.173 30

Note: Dependent variable : Urban-type Development Density.

"Prediction : (constant), The officially assessed land price(1,000won), Average parcel area(1,000m), The number of Adjoining road

per lkm, Access to major facilities.

Table 7 _Results of the Multiple Regression Analysis

Unstandardized Standardized Multicollinearit
Model Coefficients Coefficients t Sig. i
b Std. Error Beta Tolerance VIF
(constant) -.811 1.747 -464 646
The officially assessed land
. .029 .005 .679 6.362 .000 .903 1.107
price(1,000won)
Average parcel
-1.301 400 -.338 -3.254 .00 . 1.048
area(1,000m) 3 33 3.25 3 955
The number of Adjoining
1.121 Al11 295 2.730 011 .882 1.133
road per lkm
Access to major facilities 4.596 2.221 210 2.069 .049 997 1.003
Note: Dependent variable: Urban-type Development Density, p<0.05, VIF<2.
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