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ABSTRACT

Purpose: This study aims to identify an appropriate spatial analysis unit for the analysis and impact assessment ~ #&2/7

of pedestrian traffic. It tries to address the limitations of previous studies that arbitrarily selected spatial units, by
systematically deriving a spatial analysis unit optimized for pedestrian traffic analysis. Method: The study

established 50x50 meters as the minimum spatial analysis unit and, based on this, constructed pedestrian traffic

datasets for various spatial scales, including 100x100m, 200x200m, 400x400m, and 500x500m. Using these
datasets, histogram analysis, spatial autocorrelation analysis (Moran’s 1), correlation analysis, and simple
regression analysis were conducted to determine the optimal spatial unit. In addition, commercial floor area data

Pedestrian Traffic
Commercial Floor Area
Spatial Unit

Spatial Autocorrelation

were similarly constructed and analyzed through correlation and regression analyses with the pedestrian traffic

data. The data preprocessing stage also examined the influence of including or excluding zero values. Result: The
analysis revealed that both pedestrian traffic and commercial floor area data exhibited clear density differentiation
starting from the 100x100m unit, also spatial autocorrelation, correlation, and regression analyses showed the most
stable results from this spatial unit. In particular, the 100x100m unit was confirmed to be the most suitable for
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pedestrian traffic analysis, although the 200x200m unit could also be used with caution due to potential information
loss caused by smoothing effects. This study provides a practical guideline for setting spatial units in pedestrian

traffic analysis and suggests directions for further research.
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Table 2. Comparison of previous studies and this study based on
their spatial unit

Author Spatial units Methods
(terminology)
Chae, Lee 500m PoissF)n re-gress-ion analys‘is,
2023) (Radius) negative bmomla.l regression
analysis
su cim | o | S floans G
Cheng (2022) (Grid) . . ;
spatial autocorrelation analysis
Woo et al. 50x50m Cluster analysis, Heat
(2021) (Grid) Vulnerability Index (HVI) analysis
K(I;I)’l ;A)n IO?SIIi(C)l())m Walk Score system
Eom, Suzuki 500m Spatial Error Model (SEM),
(2019) (Mesh) regression model
Lee, Yoo, 50%50m Correlation analysis
Seo (2018) (Grid)
Detection of spatial similarity and
Choi, Park 100x100m local spatial autocorrelation
(2018) (Grid) Geographically Weighted
Regression (GWR) analysis
Ha, Lee 500m (?orrelation ;.malysis7 .
2017) (Buffer, Radius) multlple. reg.ressu.)n analysi,
multicollinearity test
Lee (2016) 500m (Radius) Poisson regression analysis
Lee, Kim, Jun 400m Cluster analysis, multiple
(2015) (Radius) regression analysis
Yun, Choi 400%400m Spatial .autocorre.lation analysi§,
2015) (Grid) geographically welghted regression
analysis
Yun, Choi | 50m, 100m, 150m Regression analysis
(2013) (Radius)
20>30m, Histogram analysis, spatial
100x100m, autocorrelation al’lalysis
This study 200200m, (Moran’s I), correlation and
400x400m, . S .
500%500m (Grid) simple regression analysis
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Fig. 1. Location of study site (Sajik-dong, Cheongunhyoja-dong)
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Table 3. Basic information of the data used in this study

Variable Contents Period Source
Pedestrian Floating population
Pedestrian traffic 1 month L. € popual
.. estimation data from SK
traffic estimation (2019.06)
Telecom
data
Open Architecture
Commercial Floor-level 1 month (Elect]r)oﬁ?c izlrszirirtlecune
floor area layout data (2024.02)

Information System)
(http://open.eais.go.kr/)

Table 4. Basic statistics of the gridded data considered in this study
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kurt. | 89.78 | 21.92 9.78 5.61 1.89
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kut. | 77.30 | 3520 | 1748 | 1120 | 4.8

ol A9 gk & dtolAe M Am F
20199 64 2AtmE o8t FU8E AHA A=
B Y7 A AR 9] 2t & o851l o] AF== 2022
&0} 20239 9Ll S/ A=olt}. A2 7|75
A o] F7P7t 2A glof Am Aol 2 A=/l
e

Table 4.5 259 7|SEAER, SS 0L ARt AIA L
2 247 0] 545 vehdith °E°1—_rL AR} AFYEE AW X
O] A= F1 AL STl whet AR Wote

1 ik, BolotA|, H EFEHA}= 200 X 200m 5 -‘H
B §40] S7tots 32 Btk 7 2w B QERo R Wt

NG Y HolFal glon, Hr o] Aeoll= 37 9

AT gatEof FtR Rl 7= A :

2 ATNAE FEA BA AAg 31+ EA TS otol
+ Aol FHelng, 7] F+5H 50X50m A=E 7HAA F
100 100m, 200 % 200m, 400 % 400m, 500 % 500m A}= = -
k. 24 9] Ro)AdS Aesto] Fulja &919] ARuS 7%
St oA FEH F 5719 AmE 7HA AL o] 39 #A S
Fotgiet. 33 AT 5712 9] 2tm 5 W wsHH Fig. 4.9F P
Fig. 4.9 g o = AAE 37 249917 S7etel wh=
2= 6] B&3Hsmoothing) F =7t AX=H|, Yl A= o] AlF A
B} 3] H = Aol Bl

=
o

ro

7

—
ey

Jo
lo oX il
HU @ rw [
|, oo A
En)

e 2 9l

r
s

ol
S5

rr o
w2



oz - o|HY
Spatial units Pedestrian traffic Commercial floor area
R
_FFEFFEFEE
B Jf )
i e
i i (
50x50m gt 3
—
REEEuEl
St
T
\_‘_ I (
HEEERES C
100%100m IEEis e S
il mH
/, EE .
} | T
200%200m :1
400%400m
500x500m

Fig. 4. Spatial distribution map of pedestrian traffic and commercial floor area depending on the size of spatial units
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Fig. 8. Spatial distributions of local Moran’s I values of pedestrian traffic depending on the size of spatial units
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Table 6. Change of Moran’s I values and related statistics of
commercial floor area depending on the size of spatial units

100x 100m ¥ 200 % 200m s oAl 0.5 o] o2 o] & o]
FoAIL AEe AAL £ U 200x200m HFE=THAE

2
Moran’s [ gfo] A&5tchrt o] & A4S Aek-2 Kt Fig, 10.
50 100 200 400 500 el 4% }E,} }L]: dbehe - Fie.
Type x50m | x100m | x200m | x400m | x500m ol }etW Local Moran’s [ &£ -8+ Atz 0| A &} upd7iA| 2 2
79| YTt EotALE 2t7 o] BESt G245 AYHS Ho
Moran’s 1 0.15 0.51 0.56 0.43 0.49 zt E o] 400>< 400m Ao A= Beralr} 9w shA A E Q)
© ° 35lo] 01 AFT 7P0 73,]»_ Z515] Alol e
E"p':“ed -0.00063 | -0.00239 | -0.00877 | -0.03030 | -0.04545 a1 o Uk ol 2 dotd, 4UeE dd
value A 27 73-%0115 100X 100m = 200 % 200m S =7} 71 A
Z-score 8.40 1433 8.08 3.86 332 A%t 27k BAkelol A0 2 hehEch
pvalue | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
50x50m 100x100m 200x200m 400x400m 500x500m

Fig. 10. Spatial distributions of local moran’s I values of commercial floor area depending on the size of spatial units
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Table 7. Change of correlation coefficients depending on the size
of spatial units

T 50 100 200 400 500
pe x50m | x100m | x200m | x400m | x500m
Pedestrian
)
Waffic™ & 1 o qpwnn | 4350 | 0.631%%% | 0.888%%% | 0,880+
commercial
floor area®
Pedestrian
traffic & ) o ogwn | 0400w | 0624555 | 088755k | 0880wk
commercial
floor area®
Pedestrian
1
Uaffic™ & 1 ooqwnn | 0.374%5 | 0.576%%% | 0.880%%% | 0,877
commercial
floor area
Pedestrian
traffic & o o ggren | 037200k | 0.576%%% | 0.880%%% | 0,877k
commercial
floor area
Note: " Including ‘0’ values in the pedestrian traffic data;
? Including ‘0° values in the commercial floor area data
#p<0.05 , **p<0.01 , ***p<0.001
Table 8. T-test results for the correlation coefficient
(N: sample size, t inv: t _threshold, t*: t-test statistic)
Tvpe 50 100 200 400 500
= x50m | x100m | x200m | x400m | x500m
Pedestrian N 1599 420 115 34 23
b}
traffic” & v [ 196t | 1966 | 1981 | 2037 | 2080
commercial
floor area” | t* |9.880%**|10.018**¥ 8.624** | 10.481% | 8.945%
Pedestrian N 1222 358 105 33 23
maffic & v | 1962 | 1967 | 1983 | 2040 | 2080
commercial | _—
floor area” | t* |8255%%|8.732%%* | 8020%* | 10.316* | 8.945%
Pedestrian N 397 164 62 24 16
traffic” & .
. t inv 1.966 1.975 2.000 2.074 2.145
commercial |_—
floor area tF | 4.142%%* | 5 133%%* | 5 458%*%*F | 8.647* | 6.796%
Pedestrian N 393 163 62 24 16
matfic & v | 1966 | 1975 | 2000 | 2074 | 2145
commercial
floor area t* 4. 163%%% | 5439%%* | 5 458%** | 8.647* | 6.796*

Note: " Including ‘0’ values in the pedestrian traffic data;
? Including ‘0’ values in the commercial floor area data
#p<0.05 , **p<0.01 , ***p<0.001
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Spatial units Regression analysis
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Note: " Including ‘0’ values in the pedestrian traffic data; * Including ‘0’ values in the commercial floor area data

Fig. 11. Regression analysis between pedestrian traffic and commercial floor area data for spatial units of 100x100m and 200x200m

Table 9. Derived coefficients of determination (R°) depending on the size of spatial units

Type 50x50m 100x100m 200x200m 400x400m 500x500m
Pedestrian traffic”

& commercial floor area”
Pedestrian traffic

) 0.059 0.189 0.398 0.788 0.791

& commercial floor area” 0.052 0.178 0.390 0.787 0.791
- D

& (:I:)er:frsl;rrlczrz;ltrg;f;rc area 0.042 0.140 0.331 0.774 0.768

Pedestrian traffic 0,043 0.156 0332 0774 o7es

& commercial floor area

>

Note: " Including ‘0’ values in the pedestrian traffic data; ? Including ‘0’ values in the commercial floor area data

sho] A7Hg AATHE Aol A on)7t or, f5d BAd B A, A7 GPEA AT Moran's | % $5F A2
3 7 BT 217 7128 AN SHATHE HelA AAsH: vt 7% 50% 50m, 100X 100m, 200% 200mel A 0.6 o14Fe] & 3t
ot HAW, AY8E dAWAd Azo] A9l 100x100m %
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