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Abstract

The purpose of this study is to identify the spatial characteristics of the parcels in which building construction occurred.
In recent, urban development patterns in Korea have been shifting from the past. Small-scale development at parcel level is
becoming more important in accordance with individual location needs in the low-growth era unlike public lead large-scale
urban development in the rapid growth period. Therefore, it is necessary to study the spatial characteristics of the parcels
where small-scale development takes place for future urban development management. This study used the chi square
independence test, t-test and ANOVA (analysis of variance) to identify the spatial characteristics. The results of the study
show that there is a spatial characteristics difference not only between building construction and non-building construc-
tion parcels, but also by type of building construction. The parcel where the building construction occurred have a higher
proportion in detached house, major commercial districts, district unit planning areas, and commercial areas. In addition,
it is caused by parcels, which are large scale and economically valuable, and are influenced by traffic factors such as ur-
ban centers and subway accessibility. As a result of each type of building construction, the parcels where the building use
change occurred have spatial characteristic difference compared to other building construction, while the spatial charac-
teristics are similar between the new construction/extension and new construction/extension with change of use. Based
on this results, it will be possible to identify areas with high demand for small-scale development in the future and to utilize
them for planning management of urban development. Furthermore, it will be possible to manage development demand
by type of building construction, and to prepare differentiated plans considering the appropriateness of development plan,
availability of infrastructure, and harmony with surrounding environment.
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Figure 1. Compare aggregate unit average floor space and
building size
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Table 1. Contents by type of building construction

New construction/Extension (NE)

New construction Extension

The construction of a new
building at a site where there is
no building (including a site
where an existing building is
removed or demolished)

Increasing the building area,
total floor area, number of
floors, or height of a building
at an existing site

New construction/Extension

Change of Use (CU) with change of Use (NWU)

The building with a change of
use in some floor space, but
no increase in total floor
space

New construction / extension
with change of use

Increasing total Increasing total

Increasing total

Change of use Change of use

floor space floor space floor space
)
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Figure 3. Example of constructing spatial characteristics
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Table 2. Variables

Variables Unit Explanation
NE
Building Construction cu Dummy Event occurrence of building construction
NWC
Detached houses, Multi-family housing,
Main use of buildinas Neighborhood living facilities, Sales facilities,
9 Business facilities, Lodging & Amusement facilities,
Education & Research facilities, Other facilities
Floor space m? Floor space by use
Parcel Characteristics Number of households - Total number of households in parcel
Number of housing unit - Total number of housing unit in parcel
Construction year - Average construction year of buildings within parcel
Land price Won/m?  Land price
Parcel area m? Parcel area
Distance to park The shortest distance from parcel to park
Distance to water The shortest distance from parcel to water
Altitude DEM value
m ;
The shortest distance from parcel to urban
Distance to urban center center (Jung-gu, Jongno-gu, Gangnam-gu,
Location Characteristics Yeongdeungpo-gu)
Distance to subway station The shortest distance from parcel to subway station
: The number of lines of the nearest subway station
Number of subway lines -
from parcel
Bus line density - Bus line density
Distance to express road m The shortest distance from parcel to express road
Commercial area Major trade area, Side street trade area
District-unit planning District-unit planning zone
Class-I general residential area, Class-Il general
Landuse . ) . .
- residential area, Class-Ill general residential area,
characteristics : i . he :
. Class-I exclusive residential area, Quasi-residential
Special-purpose area ! X .
area, General commercial area, Neighboring
commercial area, Central commercial area,
Neighbourhood Circulative commercial area, Green area, Other area
Characteristics Building density Building density within 400m around parcel
Ratio of floor space Floor space at parcel/
Characteristics ~ compared to the surrounding Average of floor space within 400m around parcel
within 400m of - Ratio of land price compared Land price at parcel/
parcel to the surrounding Average of land price within 400m around parcel
Ratio of construction year Construction year at parcel/
compared to the surrounding Average of construction within 400m around parcel
2. BAfur wetial sk, Mok 7k 2ol FHshe BAPHEL FolA
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S0 Sl WA TR0 kA B4 Aol Ao - o BtAbolE HEohe WS, BAREARE 370 ol At
WL, o5 Eote] A5/ WA TAF WAYskE S & T AEE Hd] gatale|E A5 o) ARgRI
4= TrEstal ¥ ok A3 88 374 54 AolE +F Zho]| Ao E AP k= 412 v A (1) 2ok,
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Table 3. Comparative analysis between parcel with building construction and not occurrence(Nominal variables)

Variables
Building construction Statistic
el Occurrence
occurrence o Value df Sig.
9 (%)
(%)
Detached houses  266,306(56.8) 18,727(61.7) Pearsonx*  87224.857 7 0.000
Mﬁ't"fam"y 89,078(19.0) 1,507(5.0) Lkelhood 2 6e6 535 7 0.000
ousing ratio
Neighborhood  g32330009)  6310(208) T 0.128 0.000
living facilities
. Sales facilities 613(0.1) 119(0.4) Cramer v 0.128 0.000
Parcel Main use of . —
Characteristics buildings ~ Business facilities 5,586(1.2) 1,562(5.1)
Lodging &
Amusement 1,800(0.4) 235(0.8)
facilities
Education &
Research facilities 2616(0.6) 639(2.1)
Other facilities 9,351(2.0) 1,245(4.7)
General 339,696(72.4)  20,149(66.4) Pearson y%? 878.181 2 0.000
4 Likelihood
Commercial Majortrade area  29,558(6.3) 3,109(10.2) ratio 786.161 2 0.000
aree 0.042 0.000
. T . .
Sidestreettrade  g90909013)  7,086(23.4)
area Cramer v 0.042 0.000
Pearson x2 271.143 1 0.000
General 401,801(85.7) 24,948(82.2) Likelihood
District-unit ratio 257.162 1 0.000
planning 0.023 0.000
. oy . T . .
DSUItUNt 670800143 5396(17.9)
planning zone Cramer v 0.023 0.000
Class-I general 2
esidential area | 49631(106) 2,706(8.9) Pearsony?  1,070.048 10  0.000
Class-lgeneral 50, 949650 18516(61)  K€IN0d 919488 10 0.000
residential area ratio
Neighbourhood assl :
Characteristics Class-ll general e 1061118)  3660(12.1) T 0.046 0.000
residential area
Class-l exclusive 2259 400(13) Cramerv 0,046 0.000
residential area
Quasi-residential 14933(3.2) 1,149(3.8)
: area
Special-
purpose area General 19,449(4.1) 2.054(7.4)
commercial area
Neighboring 1,679(0.4) 139(0.5)
commercial area
Central
commercial area 33400.1) 470.2)
C|rcu|at|ve 38(0) 16(0.7)
commercial area
Green area 5964(1.3) 431(1.4)
Other area 12,148(2.6) 1,026(3.4)
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Table 4. Comparative analysis between parcel with building construction and not occurrence (continuous variables)

Variables
Building construction Statistic
Not occurrence  Occurrence df F-value Sig.
Floor space 576.929 1,459.630 6156.357 0.000
Number of households 2.380 1919 3.799 0.051
Parcel Number of housing unit 1.681 1.293 44.247 0.000
Characteristics  construction year 1988.910 1984.390 74.664 0.000
Land price 3283349.875 4,047,801.614 3519.236 0.000
Parcel area 446.515 1,150.173 357.688 0.000
Distance to park 143.982 151.678 25.448 0.000
Distance to water 545,530 557.94 97.084 0.000
Altitude 31.268 29.140 497.645 0.000
Location Distance to urban center 5,559.3565 5,454.324 499,495 8.560 0.003
Characteristics  pjstance to subway station 594.006 557.205 ' 75.858 0.000
Number of subway lines 1.440 1.420 7.547 0.006
Bus line density 49.459 52.058 109.959 0.000
Distance to express road 1,432.113 1,454.459 34.273 0.000
Building density 2,077.885 1,952.290 0.815 0.367
Ratio of floor space compared 0978 1 446 9708295 0.000
Neighbourhood to the surroundllng
Characteristics Ratio of land price compared 0.986 1.060 2124548 0.000
to the surrounding
Ratio of construction year 1000 0997 47384 0.000

compared to the surrounding
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Figure 8. NWC PD
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Table 5. Comparative analysis of building constrution types (Nominal variables)
Variables
Building construction Statistic
NE(%) CU(%) NWC(%) Value df Sig.
Dﬁéauzr;‘;d 6471(64.7) 2405(32.4) 9851(76.2) Pearsony’ 5638595 14 0.000
Mﬁ'“‘fam"y 833(83)  42267)  252019)  Ukellhood ga00 a5 14 0000
ousing ratio
Neighborhood
iving faciltes  893(185)  2484(335)  1.973(153) T 0.431
Sarcel Sales facilities 26(0.3) 69(0.9) 24(0.2) Cramer v 0.305
arcel :
- Main use of Business
Characteristics buildings eacilitios 107(1.1)  1,217(16.4)  238(1.8)
Lodging &
Amusement 49(0.5) 93(1.3) 93(0.7)
facilities
Education &
Research 258(2.9) 280(3.8) 74(0.6)
facilities
Other facilites*  370(3.7) 448(6.0) 427(3.3)
General 7214(72.2) 3879(523) 9056(70)  Pearsony’ 1620878 4 0.000
_ Likelihood
Commercial Majortradearea  715(7.2)  1611(21.7)  783(6.1) ratio 1452608 4 0.000
area 0.231 0.000
Side street trade T : :
area 2,065(20.7)  1,928(26)  3,093(23.9) Cramer v 0163 0.000
Pearsony? 908.830 2 0.000
General 8,636(86.4) 5237(70.6) 11075(856) | ikelihood
District-unit ratio 835721 2 0000
planning 0173 0.000
District-unit T : :
. 1,358(13.6) 2,181(29.4) 1857(144
planning zone (136 284 049 amerv 0173 0.000
Classdgeneral 199171y 537(72) 105882  Pearsony® 2782841 20 0.000
residential area
Classiigeneral ¢ 113649) 3286(443) 8817(682)  LK€NOod o eo6 156 20 0.000
residential area ratio
Neighbourhood Class-Ill general
Characteristics ST g 1,087(10.9) 1,361(183)  1,212(9.4) T 0.303 0.000
residential area
Class exclusive 5 1y 90(1.2) 96(0.7) Cramer v 0214 0.000
residential area
Quasi-residential
249(2.5) 288(3.9) 612(4.7)
. area
Special-
purpose area General
commetoalares 391G9)  1.82317.8)  540(4.2)
Neighboring 25(0.3) 74(1.0) 40(03)
commercial area
Central 7(0.1) 20(0.4) 1(0.1)
commercial area
Circulative
commercial area 40) 401) 801
Green area 257(2.6) 80(1.1) 94(0.7)
Other area 236(2.4) 346(4.7) 444(3.4)
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Table 6. Comparative analysis of building constrution types (Continous variables)

ANOVA Post hoc tests — Multiple comparisons Average size comparison
. Buildin_t_; Buildin_g Mean difference . .
Fvalue Sig. constrution constrution (-J) Std.error  Sig. Small Medium Large
type()  type(J)
cu -2.871.668 127.920  .000
34714 .000 NE
Floor space NWC 113.359 111170 595  NWC NE cu
cu NWC 2,985.027 121572 .000
180 000 \E cu -3.225 0.688 .000
Number of ' ' NWC 1.063 0598 206 NWC  NE cu
households
cu NWC 4288 0.654 .000
D sse 000 NE cu 0.038 0.083 907
o hN“mberOf ' ' NWC -0.584 0073 000 CU NE | NWC
o OUSIﬂgUﬂIt
= cu NWC -0.622 0.079 .000
g ' 687 000 " cu -5.239 0.215 .000
%— Consyggf“on st NWC 0314 0187 245 NE NWC | cU
2 cu NWC 4924 0205  .000
cu -3,147,948.185 58856.320 .000
, 18882 .000 NE
Land price NWC 7095617 51149746 988  NWC NE cu
cu NWC 3,155943.802 55935536 .000
cu 798.005 317552  .043
6.471 .002 NE
Parcel area NWC 959.142 275972 002 NWC cu NE
cu NWC 161.138 301793  .867
cu -8.094 1.677 .000
_ 19.46 .000 NE
Distance to park NWC 1.573 1.457 659 NWC NE Cu
cu NWC 9.667 1.594 .000
. 6612 000 " cu -63.250 5.559 .000
D'Svtfa”tgfto R NWC -34.000 4831 000 NE | NWC | cU
cu NWC 29.250 5.283 .000
cu 3.706 0.283 .000
, 98.47 .000 NE
Altitude NWC 2.651 0.246 .000 o NWC | NE
cu NWC -1.055 0.269 .000
5 0344 000 " cu 655.040 34370  .000
S Distance to : :
% Urban center NWC -159.417 29.870  .000 cu NE | NWC
2 cu NWC -814.457 32664 000
3 8874 000 " cu 103.354 5836  .000
Q | . .
g  Distanceto NWC 8.693 5072 230 CU | NWC NE
@  subway station
@ cu NWC -94.661 5.547 .000
2 o 000 " cu 0063 0012 000
Number of ' ' NWC 0.003 0.010 959  NWC NE o
subway lines
cu NWC 0.066 0.017 .000
cu -7.308 0.471 .000
, 15084 .000 NE
Bus line density NWC -0.336 0.409 714 NE NWC Ccu
cu NWC 6.972 0.447 .000
. 0155 000 \E cu 186.324 16.039  .000
Distance to D NWC 163.689 13939 000 CU NWC | NE
express road
cu NWC 22634 15.243 332
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ANOVA Post hoc tests — Multiple comparisons Average size comparison
Building  Building .
Fvalue Sig. constrution constrution il ?Il-fjf; TeNCe  Std.error Sig. Small Medium Large
type()  type(J)
cu 258.998 13112 .000
o ) 50.21 .000 NE
Building density NWC -64.597 11.395 .000 Ccu NE NWC
5 cu NWC -323.595 12461  .000
S Ratio of floor cu -1.856 0086 000
o) space 352,53 .000 NE
5 NWC 0.215 0.075 .016 NWC NE Ccu
3 compared to
g the surrounding CuU NWC 2.071 0.082 .000
€ Ratioof land 9993 000 NE cu -0.364 0.006 .000
5} H .
g Pricecompared = NWC 0.009 0006 278 NWC NE | CU
% surrounding Cu NWC 0.373 0.006 .000
3 Ratioof cics 000 " cu -0.003 0.000  .000
construction S NWC 0.000 0000 817 NWC NE | cU
year compared
to the surrounding Cu NWC 0.003 0.000 .000
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