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A Study on the Route Selection Method for Demand Response Transport (DRT)

Replacement for Bus Services in Vulnerable Areas
—Focused on Region Vulnerable to Public Transportation of GyeongSangNam-Do in Korea—
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Abstract

Due to the rapid pace of low fertility and aging of Korea, population decline is rapidly progressing in the outskirts of the
province and county. Demand for public transport is decreasing due to suburban population declines, while local govern-
ment funding for maintenance of the bus system is expected to increase gradually. The government and municipalities
are promoting the introduction of Demand Responsive Transport (DRT) in order to reduce the burden of financial support
for buses while enhancing mobility of the residents in vulnerable areas. However, most DRTs in Korea have been operated
mainly in the areas that are not provided with public transportation services. Although DRT is able to reduce the financial
burden of local governments, it is not easy to be introduced because of the objection of the existing bus users. In this study,
11 out of 61 towns with poor public transportation services in Gyeongsangnam-Do were selected for the introduction of
DRT to replace bus services by using village characteristics. The results of this study are expected to be used as a basis for
decision making to use DRT instead of bus service for the burden of bus financing for local governments.
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Table 1. Standards with introduction of DRT in Gyeong-

SangNam-Do
Classification Standard

Population Less than 110 people per town

Number of

Household Members Less than 14 people per household

Below 20% (less than 1 retention per
5 household)

Less than 1 person per Tkm

More than 10,000won
Per session per person

Car Retention Ratio

Bus Ridership

Bus Financial Support
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Table 2. Type of domestic DRT

Classification Feature

Type A DRT which is operated in no bus area
T DRT which is operated in an insufficient bus
ype B :
operation area
Responding to demand by utilizing existin
TypeC busgs ’ ! ’ ’
Type D DRT which is operated as a substitute of

existing bus

Source) Ministry of Land, Infrastructure and Transportation, rearrangement
of “Study on system construction and operation plan of DRT (2015)"
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Table 3. Number of nominee towns adopting DRT by 8 cities
and counties in GyeongNam-Do

Gity/county (smallrcounty)  wilage
Sangdong-myeon 3
Miryang-si Sangnam-myeon 7
Bubuk-myeon 3
Gaya-eup 1
Haman-gun Daesan-myeon 1
Gunbuk-myeon 2
Changnyeong-eup 4
Yeongsan-myeon 6
Changnyeong-gun Gyeseong-myeon 1
Jangma-myeon 2
Namji-eup 1
Goseong-gun Hoehwa-myeon 1
Namhae-gun Seolcheon-myeon 1
Sancheong-eup 3
Sancheong-gun Chahwang-myeon 2
Saengcho-myeon 9
Hamyang-gun Harr.wyang—eup °
Anui-myeon 3
Namsang-myeon 2
Geochang-gun Gajo-myeon 2
Goje-myeon 1
Total 61
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Table 4. Investigated data and initial variables

Classification Contents

Population of Town, Separation distance
Village from bus stop, Separation distance from
Characteristics mainly living space, Number of Bus (for
Data one-way trip), Bus financial support,
Ridership per km of bus route

Age, Status of car retention, Number of

Household household members, Number of
Characteristics i '
Data preschool child, Number of outing,

Number of companion, Purpose of trip

Population of Town, Number of household
members, Number of preschool child,
Separation distance from bus stop,
Separation distance from mainly living
space, Minimum age, Status of car
retention, Ridership per km of bus route,
Loss compensation per person per 1 bus
(Bus financial support)

Extracted Initial
Variables

Table 5. Results of household traffic survey

Purpose

Classification Average of Trip Percentage
Age 66.20 Market 52.2%
Vehicle Retention Rate 19.05 Hospital 16.8%
Number of Household 0
Members 1.4 Bank 1.8%
Number of Companion 2.99 Baths 1.0%
Nu_mber of Preschool 515 Personal 28.9%
Child

Number of Outing per

Month .72
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Table 6. Result of factor analysis 2P A Al Q1A Ate} 97l Waprhe] S
Component agfste], W 7HAARIATE oAl 54l Wt s
Variable Identifier oy 3 - .
1 2 3 9 g wjEstel FE3Igth F3E Wrk vk, 7}
Population of Town -1.055 0.013 -0.164 T ARFEE, Al km'E ol8RlE, HA 13 1919
Number of Preschool 701 0019 0306 ')E}l‘—_l»l}]—/g—% % H ik] T—Q-’E‘ (_D] —9-({10”/\_] 271, /\g%]—_l_é‘/\é 2
Child ' ' ' QA 174, mREEA 10l 270 22 =513tk
Loss Compensation Per 0317 0250 0124
Person per 1 Bus ol LA A4
A X
Separation Distance from I . DRT Eﬂ EH =4 h:'—.l '—1 o
. o -0.038 1.026 0.064
Mainly Living Space
. ) =1 ol S A{AO] AFX]
Ridership per km of Bus 0.002 0.534 0019 1. 034 DRT =8} M9 APY
Route
Status of Car Retention 0.100 0.058 0.891 DRT £2J& 98t 2= AL AA317]0] 9P ukes DRT
ot et ffom 0045 o086 0861 EACA 2912 Ageislth AFERE 9 WSk w9 5
17} Alols o A IEO JED
Number of Household 0,031 0151 0730 O] RAZA; 0010}7] ]IH i ] 7~ SCOTC ]— 00]—01] EH‘I"E = —Y{'—x__§]'
Mernbers | | | B} 1 e EETORA 61 1hEe] AhA A9 HAE
Minimum Age 0.312 0.087 -0.657 AABIG om T 4240 A)(1)3} 7
KMO (Kaiser-Meyer-Olkin) 0.662
. Chi-Square  294.413 S f Priority = -Z. -Z--Z.~-Z.+7. 1
Bartlett' Test of Sphericity core ot Friority b7 s W
df(p)  36(0.000)
note) Maximum Likelihood, oblimin ( ) # = mean, 6 = Standard Deviation
Z, ' Z-Score of Population of town
2) AEMS Est £|E HeSE Z, . Z~Score of Number of household members
ERA QOlBA & DRT E¢] $AL] AALS 93t EHS Z, . Z-Score of Status of car retention
FEA 2 et AT S SRS Qe o Rk AatA 4] 2, Z-Score of Ridership per km of bus route
2 AAJ5t] (Table 7) 3 22 A& At Zs ' Z=Score of Bus financial support per person per 1 bus
Table 7. Result of Correlation analysis
. Number of Number of e aration Se_paration .. Status of  Ridership
Population Distance Distance Minimum
Household Preschool : Car per km of
of Town : from Bus from Mainly Age .
Members Child . Retention Bus Route
Stop Living Space
Number of
Household Members 0.190
Number of Preschool
Child 0.759%* 0.5171**
Separation Distance 0223 0.629% 045G+
from Bus Stop
Separation Distance
from Mainly Living -0.266* -0.283* -0.246 -0.093
Space
Minimum Age -0.492** -0.639** -0.578%* -0.725%* 0.306*
Status of Car 0096  0590% 0481 0708 0085  -0621%
etention
Ridership perkmof 195 -0.067 -0.170 -0.038 0.536** 0.321* -0.147
Bus Route
Loss COMPeNnsation g 457 -0.221 -0.435% -0.271 0.366** 0317 -0.270% 0.127

per Person per 1 Bus

note) *;p<0.05, **:p<0.01
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Table 8. 24 Villages with high DRT adoption priority scores

2. DRT =9} =M M7

uh 9] 4 AEUE HigOR FAR WAl
2 AUp 0} ES 2gte] AYAOR DRT £ $414917H
o 10709) A ESsint il B34 Rke) o v
2 AR WE vhe, AG] B 31 ke B 4] mhee
B AR LS VR WA A W2 B A
AN WA He Ak mAlo] F AR nheEA,
B ATES TARO R SHs BiXied HAE DRT £

HA]of| gEA] Qro} Al Al A7 TR oA A L5kt =EH
H2 A g2E DRT £ A7 =2 HA AL (Table
93} o] YRt

npA|ete 2 WA A A DRT+ sid #A|eile] E2]4]

Z-Score
City/County \Il\l“a:?ng: Population ”umber of Statusof Ridership B;:p':::;":;?' sﬁfr?;ﬁ&f E;( mﬁ:::;
ofTown N bers  Retention  BusRoute  PeTSONPer pusRodte
Bus
Miryang-si Sangdogok -0.95 -2.76 -1.64 -0.32 1.01 6.68 x
Miryang-si Hadogok -0.98 -2.64 -0.92 -0.32 1.01 587 X
Miryang-si Godab -0.94 -1.25 210 -0.32 1.01 5.61 x
Miryang-si Dobang -1.15 -1.94 -2.55 1.85 1.19 499 X
Geochang-gun Sangmae -0.77 -0.78 0.24 0.79 3.99 450 X
Miryang-si Wiyang -0.89 -1.36 -2.90 1.85 1.19 4.49 x
Hamyang-gun Hangnum -1.07 -2.06 -0.41 -0.74 -0.15 412 O
Sancheong-gun  Hachon -0.82 -0.43 -1.01 -1.60 -0.01 3.85 x
Hamyang-gun Myeongdong -0.91 -1.36 017 -1.23 0.33 3.67 X
Hamyang-gun Sanmhue -0.72 -0.31 -0.31 -0.50 1.57 3.40 X
Geochang-gun  Cheongyeon -0.96 0.38 0.45 0.79 3.99 3.33 x
Miryang-si Jangdong -1.19 -0.31 -2.41 1.85 1.19 3.26 x
Sancheong-gun  Bojeon -0.81 0.15 -0.67 -1.60 -0.01 292 x
Sancheong-gun  Singi 0.28 -0.55 -0.59 -1.60 -0.01 2.44 x
Sancheong-gun  Naedong -0.91 -1.36 -1.10 0.19 -0.95 2.23 ¢
Hamyang-gun Hwangdae -0.48 0.27 0.73 -1.19 0.80 1.47 X
Haman-gun Chwimu 0.61 -0.90 -0.66 -1.09 -0.77 1.26 X
8S§”g”ye°”g' Namyoo 0,57 020 001 011 0.30 119 o
Sancheong-gun  Yanggok -0.79 0.38 0.62 -1.29 -0.10 097 x
ggﬁng”yeong‘ Hag-im 053 027 010 011 0.30 0.77 o
Sancheong-gun  Motgol -0.74 0.62 0.78 -1.29 -0.10 0.53 x
Sancheong-gun  Mukgok -0.57 -0.20 -0.01 0.50 0.08 0.36 x
Haman-gun Pyeonggwang 0.02 0.97 0.48 -1.23 0.33 0.09 X
Sancheong-gun  Gugi -0.32 1.66 022 -1.60 -0.01 0.03 X
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Table 9. Bus routes with high DRT adoption priority

Ranking Village Name(Route name) City/County Uitz En:otﬂ‘ttehe S5

1 Sangdogok-Hadogok-Godab(Gojung~Dogok) Miryang-si o

2 Dobang-Wiyang-Jangdong(Toelo~Bonggye three-way intersection) Miryang-si 3

3 Sangmae-Cheongyeon(Sangmae three-way intersection~Naedong) Geochang-gun X

4 Sanmhue(Gyosan~Sanmhue) Hamyang-gun o

5 Bojeon-Hachon-Singi-Gugi(Hwagye~Saengcho) Sancheong-gun X

6 Pyeonggwang-Myeongdong(Joong-am~Myeongdong) Haman-gun o

7 Hwangdae(Geumcheon~Hwangdae) Hamyang-gun o

8 Chwimu(Daesan-myeonOffice~Chwimu) Haman-gun o

9 Motgol-Yanggok(Yanggok~Market place) Sancheong-gun o

10 Mukgok(Sancheong~Mukgok) Sancheong-gun o
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