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A Study on the Designation of Living Zones by Its Spatial Hierarchy Using
OD Data and Community Detection Technique

- Focused on the 2010 Household Travel Survey Data of the Seoul Metropolitan Area -
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Abstract

This study aims to designate the boundary of living zones by its spatial hierarchy, using
the 2010 household travel survey data and the community detection technique. Community
detection technique, one of the social network analysis methods, is a useful tool to analyze
interconnected relationships between network nodes. Applying this technique, we propose a
scientific method to determine the boundaries of living zones using the origin-destination trip
matrices by travel characteristics. In our research, we consider the travel purpose, travel time
and trip modes as travel characteristics. The results of our study indicate that we can identify
the living zones of metropolitan area from daily living zones to regional living zones through
the community detection technique. Furthermore, we also identify that the spatial boundaries
of living zones does not exactly match with the existing administrative borders, when taking
account of the actual movements of people’s activities. This study contributes to the
development of spatial planning boundaries in urban and regional planning, providing the
designation method of the living zones by spatial hierarchy in the metropolitan area.
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Table 1. Building standard of OD matrices by travel characteristics to designate living zones by
spatial hierarchy using Community Detection

Type Mode Travel time Definition
Small-sized walking, <10min Small-sized living zones by using travel networks for
living zones bicycle B " | non-motorized mode and travel lesser than 10 minute
Middle-sized . Middle-sized living zones by using travel networks for all types
. all <20min. )
living zones of mode and travel lesser than 20 minute
Large-sized . Large-sized living zones by using travel networks for all types of
. all <30min. )
living zones mode and travel lesser than 30 minute

Regional . . .

L all total Regional living zones by using travel networks for all types
living zones
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Figure 2. Accumulative graph for commuting trip by travel time and the designation method of
living zones by its spatial hierarchy (Source: Household travel survey, 2010)

oF SHolM, & lﬂ} 22 ViEs 8o 3
g Aoz

=
ﬂﬂlo}ﬂud, =-O-Zodgde TEoke

CHECE
Ol A0} vide]= SHZ0] 242t 31%, 52%, 100%
2 delo] QA ZANIES SdEzol wet
NE4FEOR TEE ZI0F WrHEr

R, 9 75T SUEYE ARRE tide

Z Community Detection HHEES R ESTOTM,

Z}219] g0l tiell =&k e dgds el
FHECRE SUSHE oo IE dgd  BE

A(modularity)& 0I5IACE. HEA (modularity) &
Community Detection0] 0j- AL §8F 0T 0]
FOIREAIE Qnlshk= Aot

A, 2 Ao =EE IURAE gl
EPSIREIe En et %56]:] Moz AR O, 7150
SHAlOA AAlekal Q= AEd AR 71Ed HI
WSkt © UotA, Community Detection}
SAELE SHAEE 01860 LESH a0
&0 ASAI0IA AAlSHL Q= AEH ALt

ke A0S HolEAo] AHEIITE FAHES

(

0

N

™ rp o

2

88 | "=EAZ, HM51H 6= (2016)

=, MeAl dgd Sl "Alstl =
H T2 A= 2020 /d SEAPVIEARS dEdA

ag

& Falolo] 2 9510 Ao} HlulslRrh.
Iv. 2MZq}

1 S7AE d=td 4

E oojile 85450 7cto] Ml ¢
AE el S, thagd, dodgio=z
Fslelt. 4 SAlSEAE kg0 Community
Detection 7IHE AETH Zik= 1 20] AAE0]

2 HEYH &

QIT}. Community Detection 7%

oAl A Frt =2 ddde FE0H, 155
OF Community &5
1 BEA(modularity) RIES ARESSHYE o714 &
EX4E Community Detection0] 0] AL S&8%
oz AHLJ=AE QJnjshH, 004 1 Afole] gk
oz =2 s THESE ARUE UR9 dAY
2 AFLUE] < HIEMEO] =5E Qnisitt

=

421}, Community £, 1T



SWS4¥ ODXZ9} Community Detection 7|'3E $83 UMY YA 43 A7

H 2. Community Detection &£44Zut
Table 2. Analysis result of community detection

Types of living Number .of e
zone community
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Middle-sized 110 0.79
Large-sized 43 0.70
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Table 3. Size of living zones by city/region and spatial hierarchy

City/ Types of N Radius Area(km?) Population(100)
Region living zone" (m) Avg. Min. Max. Avg. Min. Max.
Small-sized 86 1.555 7.599 2.147 21.240 1,070 376 2,161
Seoul Middle-sized 21 3.033 28.904 5.685 43.846 4,664 1,061 9,209
Large-sized 10 4.556 65.209 17.939| 145.469 9,156 4,031 16,124
Regional 1 20.162| 1277.069| 1277.069| 1277.069| 109,591| 109,591 109,591
Small-sized 218 3.578 40.210 6.332 97.070 498 35 1,909
Gyeongg Middle-sized 36 9.537| 285.762 35.391| 524765 3,161 337 9,467
Large-sized 25 11.143| 390.081 53.811| 833.496 4,909 412 13,458
Regional 18 13.930| 609.646 53.811| 1277.069 11,765 412 109,591
Small-sized 38 3.015 28.553 4392 78.169 550 15 1,657
incheon Middle-sized 15 4.972 77.690 8.779| 174.609 1,775 15 8,695
Large-sized 12 6.193| 120.495 8.779| 456.308 2,406 15 24,683
Regional 8 9.697| 295.403 8.779| 1277.069 17,024 15| 109,591
Small-sized 323 3.053 29.280 2.147 78.169 600 15 2,161
Total Middle-sized 69 7459\ 174779 5.685| 468436 1,629 15 13,722
Large-sized 44 9.340| 274.086 8.779| 833.496 5417 15 24,683
Regional 25 12392 482391 8.779| 1277.069 9,535 15| 109,591
1) Peripheral areas were all considered when the living zones are located in the boundaries of city or region.
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