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ABSTRACT

Ganghwa has met a new development period in land use and infrastructure based on the 4th
National Development Planning, however the public transportation system is not systematically
operated yet. This paper analyzes the bus trip pattern in Ganghwa using transportation card data
during a week. The result indicates that average 7,100 people use buses a day and the most
frequent use occurred in Friday. Clear peak-hours between 7 and 8 A.M. and between 4 and 5
P.M. were appeared due to commuting and school trips. According the result of regression
analysis, population and the number of hospitals and schools area showed positive relationships
with but trips reflecting regional characteristics. The research contributes to providing basic data for
constructing an efficient public transportation system in the future.
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(Table 1) Total Bus Operation in Ganghwa(ln 2014)

Types of buses Number.of Number of lines Number of buses Serrvice frequency
companies
Local bus 1 56 33 342
Town shuttle bus 5 8 6 47
. . 1 - 1 28 - 9 112 - 27
Express intra-city bus 2 (to Seoul) {(to Gyeonggi) (to Incheon)| (to Seoul) (to Gyeonggi) (to Incheon)| (to Seoul) {(to Gyeonggi)|(to Incheon)
Regular intra-city bus 4 2 2 ' 4 32 17 . 54 128 104 . 199
(to Seoul) {(to Gyeonggi) (to Incheon)| (to Seoul) (to Gyeonggi) (to Incheon)| (to Seoul) {(to Gyeonggi)|(to Incheon)
Express inter-city bus 2 2 6 9
Total 14 76 185 968

Source: www.ganghwa.go.kr, Internal Report in Gangwha(2015)

20149 7FehTe] Fujm 2ok }%lﬂj\% Z5He B 20) RN oF 2639 Hol] DETh(<Table 2> IFX).
A5 o] 2598 WO o] g o) nls| oF 14% F7FUAINE, W2~ o] &7 W3} FolE AvEH HT 433t 73}
Fo] W 10| LS AYF oF 04%4 A2E&E Holx &S & & Uth

Fek WA 73 2 FRE AAeke 7&5}%%4 AT 3970 $Y4L B, FY@SEAAYR
e oF 29 U249 9, EFU7= F 509 W ~529 @, AHALE oF 249 U259 U FEORE A
b oF 19984 ¥~3%6 1% Wo] A7 AYstAL Qe A0 FE HIE G TH<Table 3> #X).
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(Table 2) The number of Bus Passengers for Intra-city lines in Ganghwa

Year Local bus Town shuttle bus Total Annual growth
2011 2,559,679 104,002 2,663,681 -
2012 2,523,606 92,617 2,616,223 -1.78%
2013 2,505,383 90,299 2,595,682 -0.79%
2014 2,539,932 91,542 2,631,474 1.38%
Annual growth -0.26% -4.16% -0.40% -
Source: www.ganghwa.go.kr, Internal Report in Gangwha(2015)
(Table 3) Performance Analysis of Local-bus in Gangwha
unit: 1,000 won
eration Financial
Year Local bus OpCost mc(:zr)ne C(;;t Support pr(()iig];;)ss pfﬁ:ﬁ;ge
(1Bus/1Day) ©
2012 31 434 2,280,017 4,914,693 2,454,702 2179974 -
2013 31 439 2,351,287 5,011,803 2,482,147 A178,369 -0.89%
2014 32 450 2,369,277 5,269,602 2,538,916 A361,409 102.62%
Source: www.ganghwa.go.kr, Internal Report in Gangwha(2015)
V. AR £4 2 PRE
B AFNAE 37 AUEBAEARRE TS ARsHe BE BP0l U LEAE ARE AT
242 ARG ARE 20159 39 23U YAARE YRY7AA AFY Feke] ASUolHE $74 Y
G 317 Ao} 5ol $aho] el TripChain®] Fejolth, £HE ARE 7 hFLE o] §44e] AT ol
FAE YD A ARGES ol §21 5 FY S S BRI, A G, 4, A, 50 A
34 Ae, F 18T 5 $0l hFLFL BHHA S BE YRS TP Ak o714
DEFTDE AL A7 ATUAL B0 BAT FASTS BEE THHT, 48R DE o
ol, B, A V) FEOT YHAE TR
A A4 HolH 5 AdAHo2 EA4d o83 tlo|E= Trip-Chain & 13]2t% 3t B fdte T
(THH 2 vk 2 IHAIWH 2 B 7AW 2 A 2l s A 2)S 33 A9, T o849 Hx 2%
ARH HF BAAAA Y BE o] e vlelHE 45Tk
WF7IE HlolH o] 544 o] &AVF &5 TR B L(Tag)E st A 7F=9] ID, He AL ®e AR
& Tol 7155, o AAdNAM 71A A /‘li‘%il" SFE 25 An7E TS Ao web BAH0 1
S7FE HolEl &40l A HolE ol ik NH Y-S FHet= Ado] M Hojof stz ojHF oF g A
Z3kell da) dlold AA AdS JPFsdeh. WA stxte) 17} FEE A9 < stE L /2 Adeia,
ol AFSHE ASHRE APAHSE Ao} HAT Aol AL WAL AT, T A
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unit: person

Monday Tuesday Wednesday Thursday Friday Saturday Sunday Total

7,114 6,791 6,730 6,725 8,252 7,186 5,302 48,100

&t 52533 Trip-Chain 7S shte] o=
B A3, HYdle B 1084953, T2
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(Fig. 1> Trip Distribution
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(Table 5) Average Bus Travel Time
unit: minute

Weekday Saturday Sunday
Types of T T T
trips Person I. ranspo-rt Person Pur[.)ose ranspo.rt Person Pur[.)ose ranspo.rt
trip mode trip trip mode trip trip mode trip
Intra-city 14.6 9.6 7.1 10.6 7.3 52 8.6 62 43
Inter-city 64.0 420 31.0 85.6 589 41.7 87.1 622 43.6
Average 44.0 289 213 553 38.0 269 554 39.6 2717

e 53 E4S ARy g550] 7290 3o, 13] 5ol 2,320 F3, 23] Fo] 591 T3,
U R 3-43] $5o] 1005Fo2 Foa dFns o8 71%7F d55qUS & & Ath(<Fig. 2> F=).
TS AA s 5 FAAE 18 5ol 77%, 23] F5ol 19.6%, 33] ol T 33%=2 F5F P9 <
97%7F 1-23] 35 TS st AR UEHTH<Fg. 2> #X).

£330

000
100 391
== = -

(Fig. 2> Transfer Pattern
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(Table 6) The Most Frequently Used Bus Lines

Line 90, Gimpo, Gyeonggi Line 3000, Gimpo, Gyeonggi
Type General Type Express
O/D Ganghwa terminal <> Bupyeong station O/D Ganghwa terminal <> Sinchon station
First/Last 04:00 / 22:15 First/Last 04:20 / 22:00
Service interval 15min Service interval 10min
Daily Passenger 1,568persons Daily Passenger 1,467persons
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(Table 7> Inter-regional Trips (Transport Mode Trips)
unit: trip
Destination
Region Gyeonggi
& Ganghwa Incheon y. £ Seoul Total
Goyang Gimpo | Bucheon
Ganghwa 6,473 710 60 1424 0 795 9,462
Incheon 429 504 0 67 4 1 1,005
Goyang 50 0 16 47 0 2 115
Origin Gyeonggi Gimpo 1,065 105 73 347 19 71 1680
Bucheon 0 3 0 20 9 7 39
Seoul 325 2 1 79 7 35 449
Total 8,342 1,304 150 1,984 39 911 12,730

WEFE ARE o]8&st A3 tFus Tt FEEHES 4T A, e AN
534%% V¢ B2 FETHES AL JoH, A7H 27} 393%2 11 HE ot Eodd deds
H =gt AR 02 QIHAM2(ZY 46.3%, 45.0%), 4 71M (7 432%, 433%), DA (T 6.7%, 14%)S] 22 H&
TEEHES HATH<Table 8> =)

(Table 8) Transport Mode Share
unit: %
Types of buses Weekday Saturday Sunday
Seoul bus 2.6 38 43
Subway 4.7 6.7 7.4
Incheon bus 53.4 46.3 45.0
Gyeonggi bus 39.3 432 43.3
Total 100.0 100.0 100.0

5. 2|g Satat EM
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wekom, WAL (1,1257), 422379 w2 B At wAste As U %%E} dad
A k] (1,9169), 7H2El(6511), B E)(6017) 1
T3 HHe Fd Foo] faketH, IAFEHAY £e PEAPAH R FYo] JFEE & F A
(<Fig. 3> &)
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(Fig. 3> The Most Frequently Used Bus Stops
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(Table 9) Regression Analysis - Weekday Trips Departing from Ganghwa

Weekday trips departing from Ganghwa
All day(6,633) Morning peak(2,127) Afternoon peak(1,327) non-peak(1,031)
Coefficient | P-value | Coefficient P-value Coefficient P-value Coefficient P-value

Constant -21.877 152 -7.750 .188 -6.595 171 -850 759
Population .089%* .000 .039%* .000 .008%** .002 012%* .000
Area(m?) .000001 715 .0000002 .888 .000002 173 | -.0000002 766
Factory area(m’) -.0003* .100 -.0001* .066 .00001 906 -.0001 121
School area(m?) .001%* 020 -.0001 .393 .0001* 052 .0002%* .000
Parking area(m?) .0001 958 .001 131 -.001 324 -.00005 .900
Road length (m) -.00005 .647 .00001 .893 -.00004 267 -.00001 .600
Bust stop .338 711 -014 968 231 423 056 735
Public office 1.367 765 2.183 220 -1.935 .183 400 .634
School 7.688 438 1513 692 5.105 .105 457 .800
Hospital 32.145%* .000 2.734% .069 12.666** .000 4.713%* .000

R? 945 .890 912 920

Adjusted R” 937 .874 .900 .909

Nete: *statistically significant at a=0.05, **statistically significant at a=0.1
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(Table 10> Regression Analysis - Weekday Trips Arriving in Ganghwa

Weekday trips arriving in Ganghwa

All day(6,624) Morning peak(1,615) Afternoon peak(1,443) non-peak(1,203)
Coefficient | P-value | Coefficient P-value Coefficient P-value Coefficient P-value
Constant -31.720 057 -19.542 .004 -2.849 530 2222 551
Population .120%+* .000 016%* .000 .033%% .000 .018** .000
Area(m?) .000002 700 .00001%* .001 -.000001 220| -.0000004 662
Factory area(m’) -.0005%* 018 .0001 445 -.0002%* .004 -.0001%* 022
School area(m?) .0001 523 -.0002* 053 -.00004 574 .0002%* .000
Parking area(m?) .001 737 -.001 .170 .0002 731 .0002 705
Road length (m) -.0001 636 -.00004 355 -.00001 815 .000004 .860
Bust stop .161 .870 -.164 677 .260 342 -111 .619
Public office 3.759 450 313 .874 406 767 510 651
School 6.437 .549 9.114%* .035 -538 .855 -1252 607
Hospital 26.409** .000 13.863** .000 3.117%* .008 4737 .000
R? 943 .899 905 901
Adjusted R? 935 885 892 887

Nete: *statistically significant at a=0.05, **statistically significant at a=0.1
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