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A Study on the Establishment of Walkable Neighborhood Boundaries in
Seoul : Using the Seoul Metropolitan Mobile Phone-based Mobility Data
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Abstract

In response to the growing emphasis on localized daily activities post-COVID-19, Seoul's 2040 Urban Master Plan
introduced the concept of the "Walkable Daily Zone," designed to meet citizens' needs within a 30-minute walking radius.
However, persistent discrepancies between administrative boundaries and actual mobility patterns have hindered effective
urban planning.

This study addresses these gaps by redefining “Walkable Neighborhoods” through the mobility patterns of citizens,
considering time- and age-specific walking characteristics, and comparing results with existing local living zones. Utilizing
the Seoul Metropolitan mobile phone-based mobility data at a 2560 m grid scale, nighttime residential origins were
examined to assess age-specific walking patterns over 0—30 minutes in 5-minute intervals. Results revealed an average
walking time of 13.22 minutes across all age groups, suggesting that a 15-minute standard may be more appropriate
than Seoul's current 30-minute framework. Age-specific Walkable Neighborhoods were derived using the Leiden algorithm
within 15-minute walking ranges and compared spatially with local living zones. While most Walkable Neighborhoods
were situated within local living zones, some overlapped with as many as six regional zones, highlighting inconsistencies
between planning boundaries and actual mobility patterns. Upon integrating mobility data across all age groups, the
resulting Walkable Neighborhoods were found to be generally larger than administrative districts but smaller than local
living zones, with some spanning multiple local living zones in areas with diverse mobility patterns. Further classification
into internal, dispersed, and concentrated types, based on overlap ratios with local living zones, provided additional insights
into spatial relationships and boundary misalignment. This study offers foundational evidence for implementing Walkable
Daily Zones, emphasizing the importance of mobility patterns in urban planning and recommending a 15-minute standard
as a more realistic framework for walkability in Seoul.
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Figure 1. Seoul local living zones
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Table 1. Properties of mobile phone-based mobility data

Properties Contents

&4 25D TEXZH 20| M HS5h= 250m ZiXE HeY
Departure & 250m grid unit provided by National
Arrival gird ID Geographic Information Service

suiz| o8 1. 32t %], 2. 0Rt FX], 0. 7
Departure types 1. Daytime resident,

2 Night time resident, 0. Others

ORICY 0|57 4
Number of mobile

6A| Tl -0 B OIS0
(2 0l A= 10M S = ZA6I &)
Five-year-old average male and female

population mobile population

SUREAX|29| 01FH2|Y B (T m)
Average distance traveled from origin to
destination (m)

7 olz 72
Move distance

Fa7| - £Ax(29 0[S ARIS| B (91 )

= 0|s A7t :
g 0I5 Az Departure — Average travel time to

Move time destination (min)
1.£3,2. 82,3 7714 24,5 H8,
ojs=x 5 o

1. Go to work, 2. Go to school, 3. Go
home, 4. Shop, 5. Hospital, 6. Sightseeing,
7. Others*

Move purpose

HA 0[S/ HH0ISARNmM/E)
Average travel distance/
Average travel time (m/min)

HA OIS &5
Move speed

40| 32, EAX| YRIE 7|HOR FTSI02 Y 4TS YRS 4LOR BR
alof, BB £ Ao R 0I5t RIQ|R 7 [RH{TiSiE )]s YRS 0l5E BaEe
= 2R3INS.

*In the case of shopping, the classification is based on the destination lo-
cation, with visits to large shopping malls categorized as shopping. Simi-
larly, due to the estimation method, visits to tertiary medical institutions
are classified as hospital visits.
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Mobile Phone-based Mability Data
10s 20s 30s 40s 50s 60s

1. Walking Mobility Patterns
of Seoul Citizens

[ Analysis of n-minute walking mobility distribution ]

All trips

Deriving the time range of Walkable Neighborhood

.

Move purpose

2. Defining Walkable Neighborhood

1. Characteristics of walkable neighborhood by
age groups

Number of overlapping

Area local living zones

[ 2. Deriving total walkable neighborhood ]
-

3. Classification of Walkable

Neighborhood Types

| Classification of walkable neighborhood types I

Overlap ratio between walkable neighborhood
and local living areas

Distributed Concertrated

Internal

Figure 2. Analysis flow chart
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Table 2. Percentage of concentration of walking movement
by time according to age groups

0-5 5-10 10-15 15-20 20-25 25-30

Sieaeting min min min min min min

10s 12730 50675 5b266 57395 57546 61206
20s 87.013 52321 61739 58561 58237 54329
30s 17824 45393 43464 39286 32971 29567
40s 18793 46545 44500 42398 38451 36490
50s 19713 47415 44241 41970 38641 37364
60s 20633 50541 47601 46434 43979 42495
*Unit: %
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Figure 3. The ratio of walking for 30 min movement according to the time for each move purpose
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Table 3. Walking time range by age

Age Min Max Walking time (min)

(weighted mean)
10s 510 156-20 14.07
20s 510 20-25 13.61
30s 0-5 20-25 13256
40s 510 20-25 1292
50s 510 20-25 12.83
60s 510 25-30 12.63
Seoul walking time (average) 1322
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Table 4. Comparison of the area of walking area by age group

Walkable Mean Min Max
Age neighborhood (ha)  (ha)  (ha)
10s 241 125 125 4563
20s 334 9364 125 3813
30s 368 8269 125 250
40s 283 1172 125 3688
50s 318 103 125 300
60s 258 1312 125 425
Admiisaate 426 1422 2168 1271

dong
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Figure 4. Distribution of the overlapping number of local living
areas in the walkable neighborhood by age
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Figure 5. Visualization of the number of overlapping local living zones by age groups
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Table 5. Comparison of the integrated walkable neighbor-
hood and the administrative border area

Areamean Areamin Areamax

Living zones Count
J (ha) ha)  (ha)
Integrated
Walkable 113 3219 25 843756
neighborhood
Administrative
dong 426 1422 21684 12709
Local Living
116 521.76 136.45 2,6018
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Figure 6. the overlapping number of local living zones in the
total walkable neighborhood
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Figure 7. Classification of types according to the overlapping
area of the local living area of the walkable neigh-
borhood
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Figure 8. Classification of types according to the overlapping
area of the local living area of the walkable neigh-
borhood with subway station and center

dol e S BT ol A AR viek o] Al
o] Hej o] o B ol Art WS ghon, EA|
TH 715 L d30E ARE THOE Ot 2P 4=
7} B4EE viRith

olZF £3 BAS uhFes, AYATEE= 44 fEE 2
BRG] ARA HEREEA BIstarat A 4AGH| E2H
HPJBA] £3E 71822 F 77 A9 FB2= A
E7ot%rHTable 6). 25 23, EAEI} UEE 2PJLAS
B ZShe A Q80| 7P B 4874 FlE o,
BRG] AQHAE dol A== dA0l ZsHA e
o}, RH, U He et w3k A Qg2 A, B3
59, A 5 o] B, o2t HAIA Y
=9 o FAAN R A5 HePPgHo| FHIsH F4E A
WOE ST = Ut

H, B 1Y HAAgo] A EAshs A98%

13 &, A, o9k 5 T4A 7o R Yol AP 2
S Yeit ol A W B8 ASE AF 2EE 9le
U, BAlol F4AIE 71308 Bago] o e s F2
g AR

olgfgt 33 AE v g X ALE AY =7 A i
T 4 e AR Tt 2

Yirgeh 23 A G8EE2 dA 4 ARE A8t
5, 7]&e] B 28 KAk 452 AR =30 A-sITt

Table 6. Classification of local living zones by types of overlapping walkable neighborhoods

Type Local living zones Number
e A, Fia, Wyl .
Internal Siheung, Jingwan, Pyeongchang-Buam
713, 7k A, 2, S, =9, CfSl, 0F8E, HYuY, W S, 2ef S8, 28, Mg, o, Juf &0 Mg,
i YA, B, SR, B, TA2, ZoFL B, a0, s Hu, BEEE, oM, 2, 84
BEAE Garak, Gasan, Gaepo-llwon, Gireum, Nakseongdae, Nowon, Daehak, Majang-Yongdap, Myeongil-Godeok, 2
Distributed Balsan, Bangbae, Banghak, Bongcheon, Bulgwang, Sadang, Sanggye, Seongsan, Songpa, Sinwol 2-dong,
Amsa, Yeomchang, Wangsimni-Haengdang, Jamsil 1-dong, Jamsil 2-dong, Jang-an, Junggye,
Changsin-Sungin, Cheonho-Seongnae, Pildong-Jangchung, Hagye, Hwagok, Heukseok
=3y 71E, B34, Gl UiE, BE, 2, A, 2, 0|2 38, A1, 55, 200, BF
IC_on centrated Gajwa, Geumho-Oksu, Dangsan, Daerim, Beon-dong, Samseong, Sindaebang, Wolgye, Imun-Hwigyeong, 13
Jayang, Junggok, Choansan, Chungjeong
Gssas BN 00N, iz, B8 B, ZSEE 01D Aot o, 043 _
I+E b Gangil-Sangil, Geoyeo-Macheon, Gocheok-Gaebong, Gongneung, Gonghang-Banghwa, Gildong-Dunchon, 10
Magok, Sangam, Yangjae, Oryu-Sugung
USPSY OB 44 0o 5
I+C Nangok, Seongsu, Yeouido
TROXE, FRACY, 79| 237, URXI=F, &5, £, 01, B8, 5§, 252, 27, 0|0}, #IZ, M2 8k, MX,
NE AZSB, 2N, 49, A2, AESS Al AN, AF, AE, 42 0F, TN, =S, SN, 82, 89,
%*%242;. UsHe 3 e 3S5 38 3¢ 3=2aAt s, gd-Mu, sl=losh &4, 51, 2lYsSs,
SOIR A
AL Guro-Digital, Guro-Sindorim, Guui, Noryangjin, Daechi-Dogok, Dobong, Doksan, Madeul, Myeonmok,
EJr'E'- Mok-dong, Mok-dong 2-dong, Munjeong, Mia, Banpo, Samgaksan, Sangdo, Seocho, Seokchon, 48
Sogong-Hoehyeon, Susaek, Suyu, Singil, Sindang-Hwanghak, Sillim, Sinwol 1-dong, Sinjeong, Sinchon,
Ssangmun, Ahyeon, Apgujeong-Cheongdam, Yeoksam-Nonhyeon, Yeonsinnae Living Area, Yonggang,
Eungam, Jangwi-Seokgwan, Jeonnong-Dapsimni, Jongam-Wolgok, Junghwa-Mukdong, Chang-dong,
Cheongnyangni, Cheongun-Hyoja, Cheongpa-Wonhyo, Hapjeong-Seogyo, Hyehwa-lhwa, Hongje,
Hwagok 1-dong, Hwayang-Neungdong, Huam-Yongsan
soapmsy  Smed SAMR, UYL, BSE, 0fFetd, E8, ol
| +-['J-+E == Seongbuk-Dongseon, Suseo-Segok, Sinnae-Mangwoo, Yeongdeungpo, Ichon-Hangang, Jeongneung, 7

Hannam
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