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A study on urban traffic distribution applying Space Syntax:
Focusing on Yeoui-dong
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Abstract In this study, a distribution method for estimating the traffic volume based on the existing
macroscopic spatial units (traffic analysis zone, major road above, etc.) to side streets, and the
microscopic internal spatial unit was presented and verified. In this method of estimating traffic volume
demand, the Seoul integration ratio was applied in Method 1, the integration ratio of the traffic volume
estimated area was applied in Method 2, and the integration ratio of Seoul and the estimated area
aggregate was applied in Method 3. From the results of the study, we find that Methods 1 and 3 showed
the same traffic volume estimate, but the Method 2 was distributed differently depending on the road
function. The observed traffic volume data were used to verify the estimated traffic volume, and the
error criteria were reviewed by RMSE% and Allowable Error Formula. From the result of the verification,
it was found that the estimated traffic volume of Method 2 was reliable. Therefore, it is judged that it
is possible to estimate the amount of traffic in microscopic spatial units by applying the space syntax
analysis value. In the future, it is expected that the utility will be great in the establishment of practical
policies for various means of transportation such as walking, bicycle, and Shared E-scooter in the
microscopic spatial unit within the urban region.

Keywords : Microscopic Traffic Volume, Space Syntax, Estimation of Traffic Volume Distribution,
Traffic Volume Estimation, Microscopic Spatial Traffic Estimation
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Fig. 1. Research Site: Yeoui-dong
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MD : Mean Depth

n : Number of steps from origin

m  Maximum number of steps from origin
St number of nodes

k : Total number of nodes in space

Integration Bd#olZ A4 o o2 Wiy

olo} Al o) FhcHIs). ol AAe] F7olA
OE Brhow HS] e WY AEE BEEE
glolu, glo] 248 H4o] S4sith 20R, o]
T w4 E BSPA to] 7K ERT7] o

519 Integration ¥4& 4335ttt

IEY 405H
D5 523742 99 AEAQ 49 Sz
o] A AAHCR AgHT orlIl], EA) B,
EAAY, BEAY, BB, B4 719 A4 59
WAHel HRe Al Qoll5, 19], BEF 24
At ARES Fol] %t ge A7t AgsT
oI

4 wEee3gHe A A B SRR
G| A NA ARFAA R W Qfofl EXJolg 54
= WY FFTYRLF S F50t] 71 ZFATE] v
A BAoR A9 WEF 7Y 2AE FaAZHHO]

29Ae PR 0 A
49 5834 AW T, 2 DAY W
dvt wss Bast, SR ELEe) Ay /1%t
& ANSIEO, 73be] S4e] whet Algo] cham,
2] Aolzt 2A WA 4 Ak SHTH5). FA A

TolAE 3 WA GAQ FFLYLF ) Jhide A-st
Hohd, 47920192 + WA DA SHEE A

o] gL /N4t A Space Syntaxs H-83+

i)

¥, 71E uEERIAKEHAZE, HDARDES Space
SyntaxZ 283 At vPERIANE o8]t Aibdtel

5ol FHold Zog REAsIGIrH7I.

4A 2578 Qo ol =AlE EA] HRolA
2t 2] olF AREAel wordel et S EAEolA
2t 2] A g aHstel 704 SA7IH 3
7224 2 P dARAe AEstel EFe A
7t F5she AL EEsHeH8-10], A=A
Zgol A wEgol vl 22 AHe] figt FgHo] o

)

ol oH



o

ZFHLEE(Space Syntax)E A-43 TA RS vjE

a2y AF7HA] Space Syntaxs 283 5T Hi
A= vHERE Ao YT Space Syntax9] ©]

o] AEFE oA EPA] Al A} o5 54
o met FUFRE BA[14-1715K WHEo)7| mfo]
oh. AZP(2019)0] FHERZ DACIA HEFTHA,
Yoav 5(2014)3} 4-81] 5(2016) Space Syntax A|
X Y uEF F4 7S ISt Yoav
(2014)2 Space Syntax® Integration, Intensity(Z

it fo

=

[e]

7t YEY3S AdE wdgdd &3 AER0),
Betweennes(Mi7 3414, F292 Aeid o 42 &

Aee e SIS 2[20]), Connectivity(A2
44, A4o] 7Fse 379 £[20D)7t BHA} o529 B4
< A9T 4 o= 3 HsE Sl SR ®
B2E Aok BPAL, AAA, gF5nE, Aol tigt
5ol 7Fsd AoE Aistsit21l. S/ 5(20106)
2 =F 9 £20] HEol= 2T gt A&
Aol AFY  FHE S35 dojget
Integration, Angular Connectivity(Z'= J24, +3
3 A&[20D)E Hlwsto], A B d& 80| 7ts
she, E2Y FXE &5 wEEge] vEHoR A
Sk E2%F &) SAHOE FA7t A ERIsH
cH14].

il

=i
=

o 2
ofr mE
¥R o

RS

AHE A3} Space SyntaxE 83T
9] w5 4 d vjR] ok A
Yehgth A% 538 € 3EE o
B2 A2t A& 7FsA AAE Skl e, 1B
o] Wo] YAYsl= 8 2o thet AFE =] 3l
ot B3 w5 857 dTolMs HHEES JiAst
o] FHAE ERlsh] Y3t A7t FAE olF 1
o, AXF 9] wEEE O/D ATE = o]
o}, TA] YR wEHFE Fsp7 o= A7} Stk
5] UAlH WEFE T2 I E4E Rhdof
n=2[22], o] A7olAes 24 =29 I3 B4 B
g 4= Sl Space SyntaxE A-8sto] v|A]A FHES]
T2 wERE ARSIt HolA 71E A7ty
2pd/gdo] it

o

C

L

A

om0

2

|

[=] Ht

3. HO|H =13} AN
3.1 GO hH
o] AL ME Space Syntax EACE T&FH /d

E237F9] Integration[7, 151& 7|£9E KTDBY]

167

20159 71& =4 @93t O/D wF=F dlolE (o5t
O/D nEHE HiEste Aotk =292 Z7tuE
DB(Korea Transport Data Base, °©]3} KTDB)ol|4]
2009¢ 71#o=2 F=4 gd] T2GEE] 22
AFEPo] 7hee HE ZAL RN, 2 a2
2244 olde] EAEEE ZAY o|HERel HE o
g AYEE 52 AQs =27A23])& 20154 7]
F02 o|Eqt YIEQZE &851%th. KTDB #¥
1 Z2%2 20099 3F9A 0 R XA 4 o|HEES
Zgoke HAY AR 5 ZolH, o] At
oA 20159 71 EEY HAA Lt ujAste] 155}
9tt. Space Syntax 42 dyr¥o=® EEET Q=
depthmapXE& QGIS 3.163+ AAsto] B4t oH,
tlolE 52 thZd Zol APt

- 1Al AEA] HAL} AFHIAQ o959 =&
B3 Space Syntax £43to], ¥ =2
Integration #& ==3ct
29 1A 9] =&% Integration &t 715
7 2| wEFE viEsty] gk H]
gkt
394 KTDB O/D IE# 25A oA
€8 7 TR WEE viEsky,
FQ WEIFE7L HolHE o]&ste] RARE
|

soF 2w o}
]_

o

)

o,

=

34 WEY ARE v

S

ol

30

g

=13

St nEEf

3.2 Integrations 11245t
0o/D 20109 7584
FRAES g =9 O/D
nEFo|H, QHAF, QAT
HEE2 T29PEE 1%
HjE wlgo] w o2
((Table. 1) &=).

olm

HH
2AE tog
o2 Y BEx

i

nEZFS

O O

V5

Q

o 1 (A&A] AA| Integration -8 viE B1H): A
2] AA9 Space Syntax £47}9 Integration &%
oA ojojs 7z} =237t9] Integration A|HEZO] 2HA|
Sl HlEE AR WY

W 2 (919)F Integration J-8 HiE HH): oJ95-S
oz B4t Space Syntax E417kQ1 Integration
F9olA ZF =E27H9] Integration A|HEZEC] AFA|ok=
H]—‘%—% /\]-_9_6‘]— HT'HH'T

O 1T O



fill‘

AFst71&8ke]| =22 A2238 Al10%, 2021

Table 1. Distribution Method & Example

Method 1

Method 2

Method 3

LTV= XADTV LTV=

B EAD

LTV . Road Section Traffic Volume
L Road Section

AD : Administrative Dong

i Integration Index

ADTV : Administrative Dong O/D

L : Road Section
YAD : Yeoui-dong

Traftic

X YAD
LTV : Road Section Traffic Volume

i Integration Index
ADTV : Administrative Dong O/D Traffic

————XADTV LTV= XADTV

13
YSAD, + X YAD,
LTV . Road Section Traffic Volume
L Road Section
SAD : Yeoui-dong integration among the
overall integration results of Seoul
YAD : Yeoui-dong

Volume Volume i Integration Index
ADTV : Administrative Dong O/D Tratfic
Volume
RN 01
H 33;
I | = ~XADTV
YRN"
: LTV : Road Section(RN33) Traffic Volume
RN33 @ Estimated Traftic Volume Road
Example Sectr
ection

RN 06

RN = Road Number Side Streets

RN 05

@ Estimated traffic Volume distribution point

RN’ : RN 01~72

i Integration Index

ADTV : Administrative Dong O/D Traffic
Volume
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TVoss Average . Observed Traftic Volume Average
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TV — TV,
(%) = v, % 100 V)
TVoss = Observed Traffic Volume
TVes © Estimated Traffic Volume
3]-8-2%} 7|52 (Table 2)°lA AAIIL e A
B 5o vjere] 712 Jlek 30%E gt

Table 2. Settlement Branch Point Allowable Criteria
(Allowable Error Formula)

Spec. Allowable Error
Total Cordosn/Screen
Traffic um within 15%
Volume Cut Line Sum
B 0,
Less than 5,000 . Cut‘ Lin 20%.
Traffic Volume Day Major Traffic Volume Change
Traffic Points 20%, Other 30%
Volume
by Point . o
More than 5,000 i Cut Lin 15%
Traffic Volume Day Major Traffic Volume Change
Points 15%, Other 20%
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Fig. 5. Estimated Result of Traffic Volume Distribution (a) AM Peak-Hour (b) PM Peak-Hour by Method 2
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Method 3.
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Fig. 6. Estimated Result of Traffic Volume Distribution
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(b)
(a) AM Peak-Hour (b) PM Peak-Hour by Method 3
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Table 4. Basic Statistics on Traffic Volume Distribution

Statistics Estimation Results
Integration Traffic Volume Distribution Estimation
Spec. Spec.
Count Min Max Mean Std.Dev Count Min Max Mean | Std.Dev
Seoul | 124,195 1 64,092 43,464 7,228 Method 1. AM 267 298 391 342 18
_Ydeoui 267 144 345 259 39 Method 1. PM 267 264 347 303 16
one Method 2. AM | 267 191 456 342 52

AEA] E27 BYEE [Fig. 3-()1F 2 A&
3EARI AR, 9%, FdE F4HOE Integration
o] Eokom, A& YRR
7 E2EQth oS e E
3-(b)let 2ol e on, ools F4E Avs B2
Integration #°o] BHA|2 EA= Ut

Method 2. PM 267 170 405 303 47
Method 3. AM 267 297 391 342 18
Method 3. PM 267 264 347 303 16

43 29 1S A5

oloj5o] oldEwo] et BETEFT FHL
Boke Ao RMSEXS 5182314 H8stol, vl
| A% (Table 59 21},

170



OH

FH-2E(Space Syntax)E &

8% EABEY HE A7 o5 FHOR

Table 5. Verification Results

Spec. Method 1 Method 2 Method 3
AM PM AM PM AM PM

. Obs 328 220 328 220 328 220
Est 331 294 293 260 331 294

5 Obs | 359 218 359 218 359 218
Est 331 294 293 260 331 294
RMSE% | 5.7% | 15.1% | 15.4% | 24.8% | 5.7% | 15.1%
AE 1| 1.0% | 33.6% | 10.7% | 18.2% | 0.9% | 33.5%
2| 7.7% | 34.9% | 185% | 19.1% | 7.7% | 34.8%

(Obs) Observed Traffic Volume
(Est) Estimated Traffic Volume
(A.E) Allowable Error
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