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Abstract

The main objective of study was to determine the optimum level of bus service by bus route types for the
effective improvement of bus route operating in semi-public transportation management. In pursuing the above, this
study proposed to classify by bus route types based on publicity, profitability and potentiality. Using this methods
of the classification, 113 bus routes in Busan were classified into bus routes of 8 types. And this study proposed
desirable management of bus route operation according to 8 bus route types considering 9 bus operating
characteristics such as bus route distance, operating number, state of passing through the CBD and so on. For
proposing the desirable management, it was to do a statistical analysis of PCA(Principal Components Analysis)
and to abbreviate 9 variables to 3. And it was drawn a conclusion effectively by making comparison between 8

bus rout types and 3 bus operating characteristics.
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Table 2. Aggregation result of bus profitability index Table 3. Aggregation result of bus potentiality index
(unit : won/vehicle/day) Classification | Population | Distance(m) | No. Region
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oha} ol BT 30%2 A E= Ao ek assifeation Characteristic No. Bus
Profitability | Potentiality | Publicity | Line
Table 4. Aggregation result of bus publicity index PL1 © © © 5
Classification| 52214 | gonior | Children | Total o s . . :
Person PL3 X o] X 14
Max 2.013 | 4757 | 6.547 | 13.317 PLA - © © 17
Min 446 | 1165 | 679 | 2.290 iig ° * - 162
Average 913 2,123 2,599 5,635 ] 5 , » 29
Note) Senior: over 65 years old, Children: less than 14
years old PL3 x x x 14
Table 5. Statistic of transportation vulnerable(2010) (unit : person)
| Population | Disabled Children and Senior Disabled | 5on | Senior
Classification Person 0 " Person . .
(a) (b) Children”(c) | Senior(d) | Total | Ratio(b/a) | RAHO(E/2)| Ratio(d/a)
Total 23,235,025 | 1,024,938 3,470,611 2,750,168 | 6,220,779 4.41 14.94 11.84
Seoul 10,312,545 414,522 1,434,580 1,239,138 | 2,673,718 4.02 13.91 12.02
Busan 3,567,910 172,765 472,856 487,097 959,953 4.84 13.25 13.65
Daegu 2,511,676 117,141 392,512 306,138 698,650 4.66 15.63 12.19
Gwangju 1,454,636 68,518 268,670 162,930 431,600 4.66 15.63 12.19
Dajeon 1,503,664 71,164 260,389 162,173 422,562 4.73 17.32 10.79
Incheon 2,758,296 131,815 445,270 298,164 743,434 4.78 16.14 10.81
Ulsan 1,126,298 49,013 196,334 94,528 290,862 4.35 17.43 8.39

Date) 1) http://kosis.kr/index/index.jsp
2) Internal Data Busan Metropolitan
Note) Children :

less than 14 years old, Senior :

over 65 years old
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Principal Component Score

Table 8. Result of principle components analysis

3.000
. Component | Component | Component
Variable 1 9 3 2.000
Distance 0.891 0.323 -0.106 1.000
Oper_time 0.957 0.165 -0.016 0000 e s
Oper_number -0.909 -0.107 -0.184 o0
Num_stop 0.918 -0.236 0.066 2o
CBD line -0.227 0.061 0.737 h
Uni_line 0.134 0.067 0.324 00
Hos_line 0.077 -0.243 0.675 -4.000
Seat bus 0.083 0.886 -0.112 Figure 2. PCS by bus service level(Component 1)
Night_oper 0.091 0.789 0.076
Eigenvalue 3.468 1.673 1.172 fro‘gg“’a‘ Component Score
Cumulative
Contribution Ratio 38.529 57.114 70.134 4,000
Note) Extraction Method : Principal Component Analysis 000
Rotation Method : Varimax with Kaiser Normalization 2.000
1.000
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Figure 4. PCS by bus line type(Component 3)

PCAZ %ol Aokt PCSE A2, 7 wlfid Bieh 2 34 58 ARatnn $7o) B,
(PLL-PL8) thel 7AHQ Aot waaieh.  BHS A9S 2deka gon, £a A2t 7 o

Figure 2-4% PCAS 53] 48 Al o) B50el 5 25% 29wr} 2& AFAE 2%
tel POSE Al A aRe] ek EAgeln, ¥ ARk Qo) PL1 a§oR 2Ry ¢ & ok
F3he BA 0|9 o] 2FY wHEE PAoE AFLE F6E

Y, 494, NS Fuam 9E PLL 28 & JES U w8 dal LAWSE Sl A
wAe] 7 2R POSE B, AL Al A B2, 2395 F) 5 A2 el Al AZSE
SEI ANz £ f3el BFRE FO O S § wUel B o Be o854 dusiel @ sloe
B W w4 AEeh BAR Ape POSE F(+)e BT, e AAus dopils 5 AU~ £3 §

9) TLI Az wdfEelet strlgte ®ato] 7] Wil PCS Hitgol HEAEE 2 o & F sloy, & dAFdiE =
Mz £EE AAde Y AXSe o] BAolng PFgwe ol &dto] Mawide] £33 HddE AT

82 Journal of Korean Society of Transportation Vol.31 No.4 August 2013



LEE, Sang Yong - JUNG, Hun Young

9% il Aol Fo7k Basta,
F49] PCS7E ()% veh w37
w4le] 7

Fa

ut
o to

Lo g 12 1o

30 10 fo i

o
rir
El
ol
_IO
X
Mo pol i

)
%
=]
offt
o
X
=)
Y
_“-; mln
3
f
o>

o o
lo
re
)
1ok
g

ERNY
R
o &
oo

g
-
w
ik
o)
—=
B
.
b
K
1o
on,
o
I ——
>,
=

o
N
2
[0
i
=
of
Y
&8
3
4
o,
X
o,
-z
AN
N,

T
& o

oA oy

fu
5
X0 o rx S I%

o
O

oz O
rlo

to o it
P

=
! ol:o
4
f
of
Iz
[
o
r
ox
tlo B4 ox
=
[
of o2
ot 2 o

_I\I
o
>
=
=z
[
fu
4
I
2
ot
ek
S
%0,
rir
ot
o,
BN
ox
S

A, B 2 @

ol B A (GE 5) ¢ gdeke 1gow, @
A Al o §57e AA% Aow ettt el
U AT AR R A el gl e
0% ol wxAle A%t dPAee avEs) ax
Fom AFAT Haz dd) AHonE o854 B
o] olelg Zloz BekEn) Hebd, el FAY =
4 52 Bol Al A A SE GAE A%

o] A&H oz Fgal,

PL6¥ PL8S] A%+ BE FAEA PCS Ht
o] A(+)9] gol A$A o}, 4T AR 2
BaA %) AWz o 85es) i Az A
Pohn Y& wHoE B 54911:} LERIOE
o Aot B9 BEER o] v LA
3} B4 Al 5 oOH m 842 v

4> o

)
ou o ot EL

0::’4

[ du o o

Article

2 et

T3, T FAHHE Bekslr] s Pl4 1
2o wA2A S B8 PL7T 2879 sk - AA AAS
TFESte] AR S vlEgor & Ao AT}

V. E8

B APelAE AU FF9A Al wef W
Al 2o tigk FF el 7 A Al A AR
Aol A T FTHR Qg AEAQ] AW 2 w4 A
H] 2 A F] o ZANGS IAeta, Aluivz FFdA
e ofgfelld Bty geo® AWz 4] Aujs
FEE ARE F de WHE AASA

£ AT dojnl Axte ookl oy} 2t

A, AUz =1 FHrke dAe 94
(Profitability) 2 &2 Al 2 =4 A2 A7k
391 ZA4 (Potentiality) & aeldlok 3k, 53], Al
W2 FFGA Al wE 3 el Brtalaizldl
w} ZFA (Publicity) 8% Sl n#sjo a2

AR BF.

’ h Y = o
71FE kA 31 e 11370 AU 2 =4S
oz AABIEL, ©F 4% PLI-PL8Y 8714
fEow BRd 4

AR, Fakelld L85 3 9l 11370 Al tig) =
A, =TT G5 WA 23 R 5 97 &
XE PCAE ggtozH 3

ZI:

PAEE AuH, o|& AFEE
TR ARE Fofete] AE 4 AT

gtz o5 37K Al g 74 =4 PCS
£ AFEslo], PL1-PL89| Alie| 2 870 @3} Wi -
ARz AT SA uhE sk Bt AgA
Bl xil*lf‘% T 31215}



Article Proposition of Desirable Management According to Characteristics of Various Bus Route Type

3u!
i}
O >
5o =
N E
2 o [

2,

0%
oo oo W
gﬁ

ol o

1= o
fil

SA7F uhEtt, webA, AliH
QJr = !

=R ©X

=
ol
Y
oo
it}
4
X0 [
oX o2

¢

o,
=
2

2
>

b
X

o >

N WO

o &
o
_).,‘
=
Iz
[>
Yo
of{
o 1l
>,
o wlo

o
o
frl
i)
> o M
2
)

r
o
>
o tn

T

4 g

=2

>

rlr

=

o,

o,

&

o

o

e

X

fu

O,

ol

L

b

ke
i R

B e o
o
_>L oL ro(!
=
[~
N
el
oot
QL
e
o
-
lo
oE
o

>
% e

e
33
ff
T
Ao
+
1
o
ffu
M
-
=
vid il
ol
i o
_E
rr ¥

_);]_4‘

f
-ﬁ‘ }.o
2 e

e
oo

ox
b
9,
rr
b
iy
-9,

o
ko

=

ACKNOWLEDGEMENT

This work was supported by a 2-year

Research Grant of Pusan National University.

REFERENCES

Han J. H., Lee S. J., Kim J. H. (2005), Development of
Analysis and Evaluation Model for a Bus Transit
Route Network Design, J. Korean Soc. Transp.,
Vol.23, No.2, Korean Society of Transportation,
pp.161-172.

Lee S. Y., Park K. A. (2003), Quantitative Evaluation
Indicators for the City Bus Route Network, J.
Korean Soc. Transp., Vol.21, No.4, Korean Society
of Transportation, pp.29-44.

Rhee S. M., Hwang Z. H. (2005), Comparative Effect
Analysis of Rerouting of Bus Networks, Journal of
the Korea Planners Association, Vol.40, No.4,
pp-135-146.

Seoul Development Institute (2011), Establishment and
Expansion of the Role in the Transport Sector for
Sustainable Welfare.

Song K. W, Jung H. Y., Lee J. S. (2008), Study on
Local Bus Service After Bus Route Reform in
Busan, J. Korean Soc. Transp., Vol.26, No.3,
Korean Society of Transportation, pp.41-51.

Sugio K., Isobe T., Takeuchi D. (1999), Proposition of
Desirable Management Policies by Various
Bus-routes Types Considering Characteristics of
Both Business and Public Enterprise(Using gaps
Between Potential and Actual Stages as Key
Concept, Journal of Japan Society of Civil
Engineers, No.16, pp.785-792.

Yang S. K., Chang H. B. (2012), Evaluation of Bus
Routes Network Considering Accessibility and
Equity(The Case of the Metropolitan Daejeon),
Journal of the Korea Planners Association, Vol.47,

No.2, pp.133-143.

S FELA - olHE
& WAX A ofAE
& ==F0Y 2013 4. 15
& =a2alArd 2013 5. 9 (1Rh
2013. 5.28 (2%}
2013 11 (3%h
2013. 6. 19 (4#h
AAtEEY - 2013 6. 19
g1 2013 12, 31

84 Journal of Korean Society of Transportation Vol.31 No.4 August 2013





