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Gender Space Analysis in a City Using Origin-Destination Data
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Abstract

Urban space includes power relations between genders and is distinguished according to the role of genders.
However, efforts have recently been made to realize gender equality in urban spaces, away from traditional
genderized urban spaces. This is confirmed in various studies as well as urban policies, and in the past, it was
mainly focused on theory, but recently, empirical studies reflecting actual urban space have been conducted. The
purpose of this study is to search for urban spaces by gender by using the origin-destination data representing
the actual movement of urban users. Gender differences were calculated to compare male and female movement
by age, and spatial autocorrelation analysis was performed to explore gender spaces such as clusters with a lot of
male visits and clusters with a lot of female visits. The results were compared with the use district of Seoul, and
significant gender space could be confirmed, and it was shown that gender space occupancy differs by age.
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A AA AT F 76%= EAlo| 7AFstaL 9lom, dighyl
2o ywg wAE H 27EEA (Moon, 2020) 20214 7]
T AA| EA] QI AT A 71 91.8%F AL Q)
(Statistics Korea, 2021). tths= Algho] TAjo A7 EHA|
TAl= AFEY] gido] o]Fof A= Fxtolet= oA T4
3t ofm] R 2holA E]iT} (Ahn, 2012).

A= EAIEZEe] A FHA FokR Q1A
o] 91tk (Kang, 2012). FA|FF A= AT FH A1
d AgaA ol sl 5)-8-at w7 EAfst= ol
o= dhslon, o) I TA] AAA, o] 8419
oI wiell o5& FACRE TAIY Aol o]F
7] HZolth (McDowell, 1999). o]e} B0} W42 47
FFA}, oS THHEE B8R QR UHRo|R]7] A

ZFSHEA] A 0] T7Re olE/EA ojol, olAJo] Trhe 27/
/\]— Qoo 7 Ao BAF} Al5kslglct (Jang, 2019). 5F
AR FAsket Zist o] % o5 WS, Y, A s,
A7} 2gofl thgt 71350 SoluHA] (Academy of korean
studies, 1995) A 5= A Z 5ol Zrolslr] Al&bekoint &
/gut 5-8-5a ko] Aol Aaat Aejrt A4} gl
of utet A EE 5-8-517] AlEFslelaL, A= W o
O] o] ARl A B} 27} FUA| AL Q= Ad=tolth
(Mcdowell, 1999).
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1)3}7] wj&olc} (Son, 2010). AFE] @ALC & <13 Walel=
LA T o] 8- FASE] fleiAe Kok Aol A
st @t ol4d9] ololl thgt Ak 7t E fskx|ut, A7}
A AE A B Ae Aol Bt AT ES FE olE
2ol FiS Tho] AA| wAlo] BEE e 4= Qle ASAR |

F53HE HolAU, dlojelef Algto] glo] &-g-of gHA
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7t 9k 297 eheksiek
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2014; Kim et al., 2017; Lee et al., 2018; Nguyen et al., 2023;
Yun et al., 2018; Yun et al., 2020).
o]F5Al HolE=RE A= tlold 5 shuel 7154
glo]E] (OD data: Origin Destinatio data)+= 9% JEE 7]
Bho 2 71%4S 25T dlojeolth OD oleo] Bt 4
W QFEE F2 A7} 2 OD Hlo]e & 755He ol
€} OD tlo|E| & &-8-5t0f £AI5k= A7 o] FofA|aL Qirk
A, o] 7HA] HlolE S &-§-5ko OD o 151~¥%3}L
A2 = Kim et al(2019)2] A-L7) ek 7|29 7L &
A} S FA1 Hlolel 2 28310l B ODE TAT T,
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et al.(2019)] A+ ©)F 54 ARE 7|2 OD Hlo]E|
g PE3te] 53 70| o) wele] thErks A A4
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€179 =84, 20194 8¢ 10 EQY, 20199 8¢ 14 <=
[ F 4otk “HA S & 7| % D}T]_—’LE' ABIA|A Qb=
oo 7 7)% thojitol| EAZ EAJ0] B4, EEFAS Byl
3lo] BBl Lelx|o] EAME)A LS _Q]U]ﬁPE]—(Statlstlcs

Korea, 2022). 5234, 594 7}7‘\_ 27} ol 2 Ab L e}
Qs A= %Z}L%i AeNsleich Al7F2 Welo] Here

A5y Ly

Bl sglo] WA 2o 23 ow T 559 AFE <l
o 59 sfelo] QyHolx] F e| £F BT/ RS

qlejz Aeialoir.

2.2 EAH|0[E

2.2.1 OD d[o|g]

2 ATl A= SKTO|A] Al 58t= tlo|H & Lt = JhopA
AFg313IT) o] HlolEl=2017 715 2,7509H4 9] 1x, 2G, 3G,
LTES AH8-8he 21 /S 2 SKTE 7] A] =0l A 423 &
= AT E X5 & 7133t 7154 d|o]E (0D data: Origin
Destination data)= Z'%X](Origin)2} &4 x| (Destination) S
7o ® EAk A o] thek QIS VEhdch

glo|El= 250m x 250m 12 & TR E kx| R o] EA A
S 3oj5p] 9J5to] £ AejollA] 30 o4 Hzat F ope

Ao 2 Hu Origin® &2, Origing Hu thE Lo A] 30
Al A58l Destination© 2 A2JEct ojuf OD 4F2
§ A58 njick £5AU7 dolet A4S ol5e
28 AP vlolEl A o 55H: 4] <175 AIHERE

o4 OD tlo]e|s} o] 4 1elck OD 7l glofe] uj
Table 13} Z-ch

A= 33t
/]Kj]—

o]

ﬁr-lm

Lo

O X
=

4> uZi o

2 GATE ARESE] ffs) HA 7
- AFg-8le] 18] = ©h9)9] OD AR S FA1 T @)
sl 3ich(Fig. 1).

[]0-2879

[1 2879 - 7433
7433 - 18038
I 15038 - 41332
I 41332 - 80903

Fig. 1. Floating population by census tract from
Origin - Destination (OD) data for 20’s at 2019. 4. 17.
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Table 1. Table structure of Origin-Destination (OD) data

Data Category Field Description or Category
Data generation date,
STD_YMD “YearMonthDay”
ORG Origin ID
DEST Destination ID
OD data GENDER Male, Female
10=10~19, 20=20~29,
30=30~39, 40=40~49,
AGE 50=50~59, 60=60~
(years)
POP Daily number of
movements

2.2.2 MEA XY

SEAAE A9 EAA D Bete 54 W Weke s
EAY ASEY o8& F&sl] I3t e 24, ZAA
9] 7P Z3to] B Aotk o] & AT woll= e
Q1 32t 729 A, wEAE, 7N WA, A
HET, Ay Fe] 4T WS efsto] AdstA
Z)AJsljoF gtth(Seoul metropolitan government, 2022). &
= A]949] 3 Table 20 Helakgich A&AE FAS,
HYA, YA, 51402 gEAojo] THEo] 9l
th(Seoul institute, 2013). 20201 7|5 326,043,340m2] 5+
7], 25,599,274n2] AL, 19,974,140m0] 21|
233,981,536mr2] ARG o2 FLAJE|o] 9t} Fig. 2= A2
Al 52|92 LEFHTH(Seoul institute, 2013).

Lee et al.(2013)9] Ao A FAQ] 27+ HAA S5 &
7h AR AL zeolste] WAlshEl Alske] BTk ALSIA A
fo] wpsHE g7ko.2 Aolgol uet SR % AR
o, TUAAE 32 Folet AkslqlaL, oo s vl
BAA ZE FTHOHAL o), AFd ARE0lke] A =
= 4H]9] F2h, BARE T A419] PRk & ojulgte| wpet
AR, =2 A& A g oolet wdsgich

Table 2. Special purpose districts

District Descriptions

Residential areas, Commercial areas,

Urban areas .
Industrial areas, Green areas

Conservation and control areas, Production

Control areas
control areas, Planned control areas

Agricultural and forest areas

Natural environment conservation areas
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Fig. 2. Land use types in Seoul

2.3 Hlo|e] Xz2| A S2t Xp7| etd

Abgro] QS-S 317] flsiAl A7 obd THE A9
O 29] o] F& HEEA] Yofufof 3ith T E g A F7H
ZA] HollA 8 o] F2 M= o] lrkal & 4= gltk(Son,
2010). o]'5 &4 7|5k} OD Hlo|E| & &-§-5to] ;A o]t
O] A7 o5& FI = Q7] fizo]| o] & &-§sho] A
A7} AlA| o] 838l ©A] T2kl Al Z7He st

BTk £ 29 3 Fig 33} gt

Collect OD data

Aggregate based on destination

Conduct Areal interpolation

1

Derive the number of movement by
destination (Output Area)

l

Count differences between males and
female movements (Males movements —
Female movements)

I

Conduct spatial autocorrelation on the
number of differences

Data Preprocessing

Analysis

Create cluster maps based on local
spatial autocorrelation of differences by
gender

Fig. 3. Process of Data Preprocessing and analysis

2.3.1 Xtz Tx2|

OD tolg|e] EAQ] =2kx|7 o] AL 2|al &85
7] 91%l| Destination 7|20 2 Hlo|E 5 HASIIE 7153
HlolEE S8l AFE FAH o] ol AH2 & ol F (Y
Bre Wol oA gHld 4= Slrk o] % 33 &= 250m x
250m AAF 9)7F ofd AR 0.2 FAEE 7= A
SIS ARSI Slsl HA 7SR WA ARSI o
© 9 A A G S S F UEs S 2199
A WSS AATS, 1 vlgo] wheh A& #[%o] ZRA]AL QL
H @& Lol AFHO2 ALl ] Usk B e ¥
ofah= Hhﬂ*olu}(smn 2004). Eq.(1)& W2 1188 7152
AR T 1A b B4 ek,

Sk

Ve NS 0

o714 ¥, = A8 Ao} T910) 71e) 454 2he Lhehuiu,

= e 0] T919] 44 g2 L, 4, = A Ao
©1919]) WS Ueho 4, & Ue) 49 ejol e A
w91 7h] 3 i) WAk Uehuich

71& QoA A B A xS Atshr] el A
2ol - (g olF A - oA olF )2 (Jo et al., 2020),
W HIE - (A ol /014 ol A= x 100) T 22 A
¥ (Gauvin et al., 2020) 5 AH-8-3199=4), 2 Ao = 7]&
ALE Hasle] A o] 2 AXlSI o] MWek= A=
& R Yofsielch

2.3.2 32t Xp7| Aty

37+ A7) AF(Spatial Autocorrelation)-2 224 57+ Y
oA AdiH ez 7HA EAsH= 7"5‘1]5 7o A =
Ao)=t} (Getis, 2010). 37+ 27| AF-2- el A7), 344, A
Mo AT SolH el BEET Qon, 1A e skt
o] A2 goFsh= A2 37 A7) AR A 2ol o
o Ztzke) A2 AESHE A B2 A Ao L8
2

# ATOINE A 7 A7] A 7 B B
A7) A 7S AR 2 (Anselin, 1995), 3.3.19)4 #<9]
MW k) izl ol 32448 Saalolch $A4 £ -
Fo.zi p=0058 ek ol 87 1AL
e e 2 o] tf&| 71525 5271 $95}+9] queen contiguity
matrixZ A& THGetis et al., 2004).
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™, Eq. ()2 A4 33t
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Ao, 1ol LS5 vlsdt gho] ZRlsial 1ol 25

B8t b grEe] ARt

n ZZVU(JH_;)(J']'_ I_)
) EEV:‘_;‘ . Z(x" —a) @

I

where n is the number of objects, w, is the weight of
the combination 7, j, and x, is the attribute value of the i'th

object.

Local Moran’s [9] A¥}= & 4714 ++%] HH (High-high),
HL (High-low), LH (Low-high), LL (Low-low), ©] 4] 7§12} -
A F sz U2t 2 A5kl A Wl 7S] o] vet= 2
7}-= Table 3] A2|s}3ick

Table 3. Description of Local Indicators of Spatial
Association (HH:High-High LL : Low-Low, HL : High-
Low LH:Low-High)

3. g7 Zunp | nF

3.1 OD H|o|E{ Fxz| Zut

223k OD HloJE| =5 E MWgkE: Alikstol MWEte]
A9 o/del vlsl |@/39] ol ol W2 A%, MWgLo]
A& A]ote Aol s o}4e] ol5ako] pe Aojo.z 4
oJ5kac). 21tz Yehd X958 IR HZ Table 4, Table 5,
Table 6, Table 7¢]| 2|5}k

Table 4. Maximum, minimum value of MW(Gender-based

differences)for all age groups at 2019.4.13.

Age MW District

10 Max MW Daechi Station
Min MW Hongik University Street

20s Max MW | Hanyang University, Korea University
Min MW Gangnam Station

308 Max MW Gasan Digital Complex
Min MW Jamsil, Express Bus Terminal

405 Max MW Gasan Digital Complex
Min MW Express Bus Terminal

50 Max MW Gwanghwamun, Euljiro 4-ga
Min MW Jamsil, Express Bus Terminal

60s Max MW Jongno 3-ga, Tapgol park
Min MW Namdaemun Market

Table 5. Maximum, minimum value of MW (Gender-

based differences)for all age groups at 2019.4.17.

Age MW District
Cluster Descriptions Max MW Whimoon Middle School, Whimoon
a cluster of areas where male move more 10s High School, Olympic Park p
HH Cluster Around Ewha Womans Universit
than female Min MW A . Y,
Tuster of here there | Ewha Girls' High School
a cluster of areas where there is more . . .
LL Cluster movement of female than of male 2 Max MW | Korea University, Sejong University
s —
a cluster of areas where there is more Min MW %ﬁﬁ;ﬁmiygﬁiﬁsgmgfﬁgg’
HL Cluster | movement of female around areas where — Y
there is more movement of male 30s Max MW Gasan Digital Complex
A cluster of areas with more male Min MW Express Bus Terminal
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Table 6. Maximum, minimum value of MW

(Gender-based differences)for all age groups at 2019.8.10.
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