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ABSTRACT

In this study, factor and cluster analysis are used to classify characteristics of the administrative basic unit, “Dong”, of the
Incheon Metropolitan City. Travel characteristics of the classified groups are then analyzed through databases to provide directions
of urban transportation planning. First, industrially developed administrative-dong show a high commuting volume by using cars.
Thus the analysis indicated the need to staggering work-hour system and signal operating system policy. Second, commercially
developed administrative-dong show heavy use of public transportation and long distance commute as well as high volume of
shoppers. The analysis indicated the need to improve road infrastructure. Third, densely populated administrative-dong show a
high rate of commute to work and school as well as long hours of commuting. Thus the analysis indicated the need to improve
road transportation policies during rush hours. Fourth, administrative-dong with multiple characteristics feature heavy pedestrian
traffic thus the study analyzed the need to improve pedestrian environment policies. Lastly, administrative-dong in close proximity
to train stations feature extensive use of biking as well as high volume of shoppers and students commuting. Thus the study
analyzed the necessity to have plans to enhance accessibility.

Key words : Factor analysis, Cluster analysis, One way ANOVA, Travel characteristics, Transportation planning
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<Table 1) Based on statistical analysis
Variables Calculation(unit) Average Standard Deviation
Population density Populations/Area(person/lqnz) 17,870 11,742
Residential density Households/Area(household/km?) 5,281 3,577
Employment density Employees/Area(person/km?) 4,198 3,221
Employment scale Employees/Companies 4.62 242
Jobs-Housing balance Employees/Households 1.08 1.05
Residential area Residential area/Area(%) 51.78 28.41
Commercial area Commercial area/Area(%) 9.97 17.24
Industrial area Industrial area/Area(%) 11.50 22.38
Road density Road length/Urban area(km/km?) 25.34 14.58
Road gradient Average road gradient 5.92 352
Bicycle road density Bicycle road length/Area(km/km?) 2,597 2,891
Subway density Subway stations/Area(station/km?) 0.18 0.45
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2. Q018 A} (Table 3) The total variance explained
Rotation sum of squares load capacity
aoRde] A%z de oA olgs) R Ty % Variance | Accumulate %
AWl & WFES FolFAth 1 A3 Ui 1 352 29.35 2935
o] 82lS& AL 8219 EAS Hofsiitt w7t 2 237 19.76 49.12
[AEME B3 A2 8AArE EEete 2HE 3 1.87 15.59 64.71
o] AF8-3HgTh 4 159 13.25 77.96
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KMOgke] 0.649, frefgr&e] 0.00°% a/le42S (Table 4) Rotated factor loadings matrix and
AABE Aol Yu7t oty AGEATHTL commonality
Variables 1 2 3 4 C.
(Table 2) KMO and Bartlett's test Population density 94 | 051 20 | 11 | o4
Kaiser-Meyer-Olkin test 0.649 Residential density 94 | 06 | .17 | 07 | 92
X2 1059.427 Residential area 90 | -03 | -13 | 06 | .84
Bartlett’s Sphericity test df 66 Jobs-Housing balance | -55 | 52 | 44 | -.02 | .76
Road density =22 =79 | 02 | -03 | .68
P 0.000
Industrial area -49 | 74 | -04 | -13 | 81
2) 18 240t AMmE| 2AL Road gradient -22 | -67 | -22 | -32 | .64
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Mean Std. 95% CI
Dependent Variables (@) group | () group | Different Error P-value | Lower | Upper
1) Bound | Bound
Other Gu Cluster 1 Cluster 4 8.143* 2.413 .009 1.450 14.830
Traffic flow rate -
Intra-zonal trips Cluster 3 Cluster 4 -8.276* 2.292 004 | -14.630 -1.930
Cluster 2 12.473% 3.720 .009 2162 | 22.784
Cluster 1 Cluster 3 18.509* 2.736 000 | 10926 | 26.092
Work Destination Cluster 4 22.266% 2.657 000 | 14901 | 29.631
Cluster 5 17.096* 3.298 .000 7.956 | 26.235
Cluster 2 Cluster 1 -12.473* 3.720 009 | -22.784 -2.162
Cluster 4 9.792% 3.319 .031 594 | 18991
Cluster 1 6.024* 1.591 .002 1.610 | 10.430
. Cluster 4 Cluster 2 8.924* 1.987 .000 3.420 14.430
Origin Cluster 3 | 3724% | 1292 | 037 | 140 | 7310
Travel purpose Cluster 5 Cluster 2 7.400* 2.305 015 1.010 | 13.790
rate School Cluster 3 -14.488* 2910 000 | -22.554 -6.422
Cluster 1 Cluster 4 -18.230* 2.827 000 | -26.064 | -10.395
Destination Cluster 5 -11.113* 3.508 017 | -20.835 -1.390
Cluster 2 Cluster 3 -10.015* 3.598 048 | -19.987 -.044
Cluster 4 -13.757* 3.530 002 | -23.543 -3.972
Origin Cluster 1 Cluster 4 1.841% .650 .043 .040 3.640
Cluster 2 -4.067* 1.279 016 -7.613 -521
Shopping Destination Cluster 1 Cluster 3 -2.642% 941 045 -5.230 -.034
Cluster 5 -4.350% 1.134 .002 -7.493 -1.207
Cluster 4 | Cluster 5 2.727% 976 .047 -5.431 -.023
Work Destination | Cluster 1 Cluster 3 3.831* 1.073 .005 .859 6.804
Cluster 1 5.281% 1.791 031 318 | 10.245
Origin Cluster 2 | Cluster 3 5.522% 1.628 .008 1.009 | 10.034
Commuting Cluster 4 5.670* 1.598 .005 1242 | 10.099
travel time School Cluster 3 Cluster 4 4.677* 1.276 .003 1.140 8.214
Destination Cluster 5 4.875% 1.721 042 .106 9.644
Cluster 1 -4.584% 1.571 034 -8.938 -231
Cluster 4
Cluster 3 -4.677% 1.276 .003 -8.214 -1.140

Std. Error. Standard Error, CI. Confidence Interval, *. P<0.05
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(Table 8> Mode share by cluster(%)

Cluster Car Public Walk Bicycle
Cluster 1 36.6 28.9 27.6 1.26
Cluster 2 323 323 29.6 1.59
Cluster 3 33.7 30.1 30.7 1.44
Cluster 4 36.1 279 31.3 1.20
Cluster 5 342 31.2 30.9 1.85
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(Table 9) Traffic flow rate by cluster(%)
Others Incheon| QOthers | Others
0. | D. | Gu | Dong
123 | 93 | 332 | 341
17.1 7.7 30.3 38.5
15.3 7.7 29.1 41.1
Cluster 4 16.2 6.8 25.0 36.0
Cluster 5 164 7.6 28.2 38.3

O. Origin, D. Destination
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(Table 10> The travel purpose rate by cluster(%)
Work School Shopping

Cuser  — 5 T 5 T 0. | b | 0 | D

457 | 605 | 275 | 216 | 8.1 4.7

Cluster 1

Cluster 2 49.0 | 481 | 246 | 261 | 80 8.8

Cluster 3 49.1 | 420 | 298 | 36.1 | 6.5 7.3

Cluster 4 478 | 382 | 335 | 399 | 62 6.3

Cluster 5 | 47.5 | 434 | 32.0 60 | 9.0
O. Origin, D. Destination
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Work School
s 0. D. 0. D.
Cluster L | 377 36.7 363 243
Cluster 2 | 40.1 346 316 236
Cluster 3 | 402 330 26.1 249
Cluster 4 | 402 342 259 202
Cluster 5 | 397 33 275 200
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>
N
N,
o

>N
- Eﬂ'. N .

El

offt

>

X

ot

POLIN N
o

T
fr fo

1 1
n jo
@
i

Er.

<%

o
N
&
o
fru

Bz
=

rl e

O R e R R I
gl SuEye HFAZL
2 SAHE 104l i
Agon, FFANRANDE 24
Bl 8A] 1584012 YEgTH. SuE 3
o] A4 ELEYRY 6/ 5E 1049 T F
o] Ao HFALUE 74 30E5E 84

0
2

e &
1o A

03
3
N
o
e
;

o
rl
of

o e Ut

o
_0|L
R
o

°
i)

-
>
—

o h
"

0FoE F2FYY AFAZY B 158 %7
b o]
V. 28
Aol A -2 T B Rz A G

Ao 712t HojgA T P4 &9 e T
54840 ST Fa7d 8ddow
FEH12], HEe] wEEA dde sl 7 A
AAER =9 E ol ITSAH 29 AA Aol &8
ARl =9de HAsiMe 4 AT 54& dofet
AL olo sk Aul=E AT Fart vl
B drdMe #A4se] Fefol w5709 24
o2 Wra ZHEE FYSHEe 24 2t

a3 SHEAEAHE EUE 73l gt uF A

offt
02‘:‘,

u

>
tlo
X
N
=
s
32
v
[
ol
R

(o3
B
o

do e
ﬁ:{o_l

SARGE FTU) FALo] &
Sao] & Aoz BARYUY. ¢

offt
o o
)
A

4
L
AT
nfl
L

(]

| =3
TdE

913
2

102 PAFTSYL|=EN|

M153, M32(20162 6)



YR Y5

=

SRR
3 ATHAR 3

=
T

olc}. kA

RPN

ol
=

=

El

ok A AAEAT S dFasel &
H 2 BA A 2

ﬂ‘

e
e T8

S|

-

ds

oA 7H<l

~

Zl—(’)

Ho
o

i s

o T3

T
faid

"’

A

Z o

FAF oz FHEol =

FHEA

W SRR

&

K

ol

REFERENCES

[1] Lee J. S.(2002), “A Study on the Classification of
regional Patterns by Cluster Analysis Utilizing

=
T

3} T ol

£ HFLFAEAA B P AHA o] §8H

el B2

i

Z_1

kS EANAH 2

ot

°

Journal of Korea Planning

Scores,”

Factor

& =l mlel @A &

Jge o

o
1o
o)
-

1o

O

the
Journal of

Journal of Korea Planning
Items for

of Evaluation
Macro Level Indices,” Journal of Korea Regional

Over-Development in Depopulation Area: Based on
Development Association, vol. 20, no. 2, pp.127-148.

the Eup - Myon * Dong Areas of Jeollanam-do,”
the Capital Region,” Journal of Korea Spatial

Journal of Korea Regional Development Association,

vol. 26, no. 4, pp.15-34.
[3] Kwak E. M., Eom S. Y. and Lee M. H.(2013),

Korea Regional Development Association, vol. 24,
C.(2010), “A Study on the Estimation of Sprawl
Index and its Relationship With Travel Pattern in

no. 1, pp.105-120.
[5] Choi E. J., Heo H. B, Sung H. G. and Kim E.

“The Study on the Effect of Land Use Pattern on

Planning Review, vol. 64, pp.97-112.
[6] Kim J. 1.(2008), “Measuring Regional Sprawl with

High-Density - Mixed-Land  Use,”

Association, vol. 48, no. 5, pp.7-21.
[4] Kim S. W.(2012), “The Application and

Association, vol. 37, no. 4, pp.191-199.
[2] Cho J. B.(2014), “The Leval and Tendency of

Traffic Volume,”
Development

=

=
3T

no]

11

ST
52 T Al 9
< HYoH B

FHoz Helth

st Al

3 o] Fo AAG7A ARA vEYA

o

E
=

The Journal of The Korea Institute of Intelligent Transportation Systems 103

o= W%

@71E] T30l
BTt w2 9
x|

1

re]
L

fu

yal

s,

o]
Ao Al

& ST tEY] 84 o] 8AES W

ZAE] B3

o)
2 A

o
Frol 2l fiTuFel &) Ax

o] & vent
LED L] B BRI HeA

=

e =5 ge 24 Hal o}

729 ool =

A

|

pal

@ Ea)

Z+

wehA] YEEEA|

shok. wheba AN
HZuFAEe] =90 8
Vol.15 No.3(2016. 6)

9
3
3)




b

a H A
20l o FREY

I'LI|0

0|88t 7|

S A Cle

S o Tl

[7] Lee Y. H.(2000), Research Methodology ver.2,
Cheog-Ram Books, pp.447-567.
[8] Kwon M. J.(2008),

Accident prediction Model using Cluster analysis

“Development of Traffic

”

method based on the type of city,” Paper of
Masters Degree, Ajou University, pp.33-45.

[9] Choi H. H. and Kim S. B.(2006), “The
Characteristics and  Types of Urban Zoning

Areas by Factor Analysis and Cluster Analysis in

Korea,” Journal of Korea Urban Geographical
Society, vol. 9, no. 1, pp.127-136.

[10] Song M. C. and Chang H.(2010), “Characterization
of Cities in Seoul Metropolitan Area by Cluster
Analysis,”

Information System, vol. 18, no. 1, pp.83-88.

Journal of Korea Society For Geospatial

o] & 7] (Lee, Seul-Gi)
20159 39~3A -
20119 39¥~2015 3 2€

e-mail

9)

: sglee9316@naver.com

# & Z (Choi, Eun-Jin)

e-mail : toryjinl532@naver.com

2 & A Kim, Eung -Cheol)
2004 3€~@A :
20029 11€~2004d 29
19973 8¥~2001d 12¢€ :

— 1990 39~1991d 24 -

SN 19859 39~1990d 24
‘ “I\) e-mail : eckim@inu.ac.kr

ARt HAHY Az
At FSHAHZ S S F)

QAN AAMLZH

ALt FEHEAADT
SISt FTAHEAFHAD)

[11] Kwon S. 1J.(2013), “Analysis of Weekly
Variations of Travel Behaviors for Commuting
Trips -Focused on Seoul Metropolitan Area in
Korea-,” Paper of Masters Degree, Hanyang
University. pp.33-43.

[12] Bin M. Y., Lee W. D., Moon J. B. and Joh C.
H.(2013), “Integrated Equity Analysis Based on
Travel Behavior and Transportation Infrastructure:
In Gyeonggi-Do Case,” Journal of Korea Society
of Transportation, vol. 31, no. 4, pp.47-57.

[13] Lee Y. J, Oh Y. T, Nam B. and Kim D.
Y.(2012), “The ITS Construction and Operation

in Proc. KITS int.

Commun 2012 (KITS ICC 2012), pp.275-279,

Gyeonggi-do, Korea.

Plan of Hwaseong City,”

o

2016 6E~FA  EERFITT RFATATY d7

20143 9€~2016d 6€ : JHNSw FHT|edTL AT
20108 3€~2014d 84 JHHSt SIS T E)
2008 3€~2010d 24¢ : IHTHStn FHANESH T E)
20049 39~2008'd 2€ : JHhStw FEAHESSHGA 2T E)

104 QI=TSYR|=27|

M153, M32(20162 6)



