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Considering Cyclist's Trip Purposes
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ABSTRACT

The purpose of this study is providing an evaluation criteria for appropriateness of bicycle riding path considering trip
purpose based on cyclist’s response of importance and satisfaction. The survey presents a quantified criteria of evaluating
appropriateness of the bicycle path by investigating difference of impotance and satisfaction between two purposes among 5
selected influence factors about bicycle lane and bicycle parking facility, and in case of commuting purpose, information of
destination is additionally considered. All the influence factors are analyzed by Analytical Hierarchy Process (AHP) which
yields importance. For the factors which have a huge difference between two purposes, evaluation criteria using a GIS Data of
respondent’s path and satisfaction of each factors is developed, and other factors are made it by reviewing literature. The
importance analyzed by AHP and evaluation criteria can provide a path based LOS for cyclist, and this information can be
improved through user’s response from app or search engine in the future. and by considering individual’s evaluation, it can
provide individually specified information.
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(Table 1) Main—survey Respondent

Items Weight

Road Connectivity

Connectivity with nearby Bicycle lane 0.119

Connectivity with nearby Bicycle parking lot 0.105

Park Functionality

Safety to Loss 0.055

Storage capacity and Maintenance facilities 0.049

Park Location

Located near subway and bus station 0.055

Item Classification # of Sample | Ratio
Leisure 57 72%

Purpose -
Leisure + Commute 22 28%
Man 59 75%

Sex

Woman 20 25%
Total 79 100%

Located near residential area and park 0.052
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(Table 2) Result of Pre—survey

Items Weight

Road safety

Separation Between Bicycle lane and Walk or

1131
Car lane 0.13

Regulation for Bicycle accident and signs 0.108

Road Comfort
Width and Packaging of Bicycle lane 0.105
Slope of Bicycle lane 0.126

Park Connectivity

Connectivity with nearby Bicycle lane 0.048

Connectivity with Transit 0.047
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(Table 3) Result of Main—survey

Items ‘ Leisure ‘ Commute
Road Safety
Pedestrian near Bicycle lane 0.175 0.158
Road Comfort
Connectivity of Bicycle lane 0.227 0.167
Slope of Bicycle lane 0.132 0.136
Etc
Safety Parking space 0.161 0213
Distance to destination - 0.123

Total

(Table 4) Difference by trip purposes

item

Difference
(Leisure — Commute)

Road Safety

Separation Between bicycle lane

and Walk or Car lane 0.064
Pedestrian near Bicycle lane —0.004
Road Comfort
Connectivity of Bicycle lane 0.032
Slope of Bicycle lane —0.020
Etc
Safety Parking space —0.072
Total 0

* Difference is calculated that sum of Leisure is adjusted to

0.877 instead of 1.
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(Table b) Independent Variables of Ordered Umz g g s 7] Ao A3E b
Probit Model oz A2 A4 E4<¢ wya] AP GIS data
Separation Between bicycle lane and Walk or Car lane 2 AL 4 YA HARAEE NMSE T, 24 =
Leisure Commute of dial 2AY AZAYE ol g H4E EE
Independent Ratio of Bicycle —Pedestrian 3l 2oz dAdHE FJEW Pyrxm:=
Variables Bicycle—only lane lane / Car lane
P—value : O.OOOOy é.0192 HE en

Connectivity of Bicycle lane

(Table 6) Evaluation Criteria of Separation Between

Leisure Commute bicycle lane and Walk or Car lane
Independent Ratio of Bicycle — Pedestrian
Variables | Bicycle —only lane lane / Car lane Separation Between bicycle lane and Walk or Car lane
P—value 0.0090 0.0628 Variable Ratio of Bicycle—only lane
Model y = 6—06.13*variable
A7hBH9 HE, 5% Lot AAARE ALYty =122
o] JAXN T Tao ol ©.0o Lei Criteri B3) : 1.22 <y = 2.23
4 Lé o =T Z}'@}] %j%‘_;_i«] H]E‘J’ ‘IT/]U] sure niera C@) : 2.23 <y <3.82
@ BAE BEE, o8 B3l 4B By D) : y>382
AR ERe Be5E 9L o ANA B e i | A0 B-043
e —scaling
29 34 23] c7}RH o gAE AUA HE c-o71 D=1
TR wE e T2 R3S o £ 9t} Variable | Bicycle —Pedestrian lane / Car lane
7 = — ) 7
%%%Zﬂﬁl} 73_?_ RS 2}59}9/] B x]_xdﬂ = . Model y=2.52—0.17*variable
. omm A(123) 1 y<07
o] 94X % RHIA AL T Z/YdlTZ o] H o
2 44 ° =T B AE=2/dNER Y ute Criteria B) : 0.7<y < 1.89
ST FmE #AE e, ole 52 3 C5) : y>1.89
Al e JFE AAA HEERTF 4TS A Re—scaling | A=0 B=0.6 c=1
B2 sa A Ral AT vlgo] Fojus
A ZH, ojus B ALTEE FL3lE= AL (Table 7) Evaluation Criteria of Connectivity of
PiEEun o Asdtn 3 F Aok 9 Bieyele road
A A FEE =gHse $EAY wER 9 Connectivity of Bicycle road
BAE &A47 Z2H 2y L B A3 F 3 Variable Ratio of Bicycle—only lane
2o )3 HrAFE BAEE HA3T Model y=3.02—2.41*variable
ARA FAR ASol® EAHE FRE Aol ALy = LOT
- ] Lei Criteri B@3) : 1.07<y < 1.36
a7 Mo el Bzl BASBAW GIS g | O | i sio, 200
daash WEE BAT EAG A% folHS 5 D) : y>213
W4E 22 Yt THBE J1E ARA 7 Re-—scling |2 ~° B=043
AN AAFFAE T B AT[10]5 HEORE c=071 D-1
P RS ARG o u orlEALe Zurx 9] Variable | Bicycle —Pedestrian lane / Car lane
= —0.12%vari
FANEE BREANE AR FANLE 712 Modd y= L0 0 2 el
o Frlae, FNAEE FANLY VEEE Comm Ad, 2, 3) 1y <095
- ° > 0 =T = = ute Criteria | B(@) : 0.95 <y < 1.63
AAete Al FFo TteA 4 F59 AAHFA C®) *y>163
FE thet v & Foz AAI ), Re—scaling | A=0 B=0.6 c=1
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‘BE 259 By el AR 22 AAA
& SoA AFH AAD 4Y Z2y 292 o
s3] 7t MEEd U FARE N1E0E Ay
2FES UFT o W RS 53 HEE =
ASGEE, B2EAY A 7 BED % 1
ol 7] Wzl 047}%X4J+ t27 A, B,
37kA 9 71E o2 Ao Hdl st

(Table 8) Evaluation Criteria of Density of
Passenger or car near Bicycle lane

Density of Passenger or car near Bicycle lane

ARA BB AANEE 7IE TS
BAES} AR AEATOR FEH Au g
& ol g3t AHAR 4E B ol Fdte= AT
IkmE 71F A43 & 1km o]49 A2 UisA
Zb lkm@9loth 7l AuagEe JH4os
L=

oM F

AN R

(Table 10) Evaluation Criteria of Safety Parking
space

Safety Parking space

= Variable Parking Facilities of Origin or Destination
Variabl Pedestrian flow near - - - —
ariable Bicycle—pedestrian lane Model Appropriate B1cyclf: Parking Facilities
Model Score of Pedestrian flow Capacity[12]
. investigated by [4] Criteria
Pedestrian B B -
. Score 1 to 5 — Appropriateness of Total Parking Capacity
Criteria . . .
from almost free to congesting bicycle _ bicycle modal share rate .
X car parking space
) 1p=0 ‘ 2p=0.25 ‘ 3p=0.5 car car modal share rate
Re—scaling 4p=0.75 sp=1 Scale of Capacity is & T, Weight=0.6
Variable Class of Road — Appropriateness of Large—Scale Parking facilities
Model Results of [11] y=1551.3¢ "2 7107 Weight=04
c Minor Arterial Road : +40 = Average user of subway station
ar o . .
Criteria Major Arterial Road * +18 — Appropriateness of Parking facilities in subway station
Local Road : — y:793'086—0238x1[r‘1’ Weight=0.2
Re—scaling Minor Major Local = Average user of subway station
=0 —032 1 —Total Score : Weight x Ratio to Appropriate Capacity
. } -
Total Score : Average(Pedestrian, Car Score) A—0.8=Total Score<l B—0.6=<Total Score<0.8
AAA 2 ZAH BRYPA, A 5 dEo AS C=0.4<Total Score<0.6 D=Total Score<0.4
77t WEe] PAARE o $A TR F T F2 e A=0 B=033
e—scaling
o HFoR W Atk YR £ AE A =066 D=
Ao ARA £2o BPASE Yoshetal vepd
AE[16]F ol &3t FE W FA 7tE B OLAZ AAA A A =AY F3
02 5T PIHRGL, AYF FE AZAFPNE Aol B AT Fuste AA A4 FARS
el HEAGNER, FUMEE, FARZ &0 4 B 2 AFAR 81, o7l FhH0E o
2 Wgstel H54E PAsY B AHA FAgIG AFAIRY AAA FAA
g 3T oW MIAE FE FHR S )
(Table 9) Evaluation Criteria of Slope of Bicycle lane E:‘ B L i ) 1 ~
¢ 439 ot % AYFAUSE BEH
Slope of Bicycle lane LOS BE & 4 913, o7)e] F7HAAeIA 7
Variable Slope angle and Slope distance A2 dom 10s AZ B sk & Wi 7} g
Average LOS of Slope per each i gl=s . - -
SFEY AR e 3} B]|L-o
Pedestrian MOdel 1km section in path [15] = 7]-—6‘ ]Oﬂ o =2 10T ]’Eﬂ—roﬂ EH 11- ]g‘/]
A=0 | B=02 | c—04 HE HAA etk
Re —scaling
D=0.6 E=0.8 F=1
Criteria
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(Table 11> Evaluation Criteria of Distnace to

(Table 12) Application to Commute route

Destination Application to between SNU and Gangnam
Distance to destination @ Separation Between bicycle lane and Walk or Car lane
Variable Commuting time Variable Bicycle —Pedestrian lane / Car lane
Results of Main Survey : Value 1.09 ‘ Score ‘ C=1
Model Answer for Willingness to (2 Connectivity of Bicycle lane
commute by bicycle Variable Bicycle —Pedestrian lane / Car lane
Pedes A Commuting Time <20min Value 109 | Score | c=1
trian . B : Commuting Time <30min
Criteria C : Commuting Time <40min @ Density of Passenger or car near Bicycle lane
D : Commuting Time>40min Variable Class of Road
A=0 B=0.33 Pedestrian Car
Re —scaling -
C=0.66 D=1 Value 5p 1 75% Minor A :42%
3p:25% Major A : 58%
2AANA Az AE3HAe BT 294 — e THE
23 @A F2o184 BE FIALL o §3h] .
NEE HARYT. SUA A7 BLENTHS & Stope of Bieyce lane
== ) = bl Slope and distance
27, FTAY BETTALE RNELE YERL Value o0~ Lkam
o, 29 HFS MHIEFE] Bl HES V&S 1~2km F
F1 AR AgE B8t 2~3km D
Variable 3~4km F
4~5km F
5~6km A
6~7km E
7~8km A
Score Average=0.675
® Safety Parking space
Variable Appropriateness of Total Parking Capacity
bicycle « bicycle modal share rate X car par
car car modal share rate
Value = % x %x 20913 = 309veh
Total Parking Capacity of Gangnam=4,781
(Fig. 6) Example route of Commuting Variable Parking facilities in subway station
u 0:]:|-Loﬂ }\1 -7-3]] 2 801-%1?:_,3 %—B_EQI— ﬁé’ 7]_/_(]%% g{=793.08.€*0.238><]0 " —40.71
- = Value Parking Capacity of Gangnam subway
ogA Z&ste=A AA AN Bz HEs R station=55
A ASHYFGNA ZAd7A 9 5 dA Score 0.6+02=A — 0
BEE AAsH ® Distance to destination
Variable Commuting time
Value 36min
Score C=0.66
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Application to between SNU and Gangnam 718 BIIARE HEOE AANE AZEo g
Total o ol gAY FEY WEE $HE o83 ¥ Ht
item | Score | Weight | LOS ;“lg e AEE A3eta, $2Ec AYE Hgoz TR
core
@ 1 0203 | C(A~C) 0.203 < ER{3E K-—mean clustering 7| S ©] &3]
@ L [ o1 | cao [ oler AR o 8AE BRe) ATd WA EE AT
® 0.59 0.158 D(A~F) 0.093 .
™ o] & Z7138) AA A= 73
) 0675 | 0136 | DAH | 0092 1’/‘rL_ 1827} 57 etol wet 1 AANE 2Y
©) 0 0213 | A(A~D) 0.000 o] T&o] FUE Aol
® 0.66 0.123 | C(A~D) 0.081
Total 1 D(A~F) 0.636 V. A =
. 2 Lo
2 A7M AR FI7EA £} GIS dataE ] & o ;
stel 2t g8 A58 HEY T DA AHPY O = ATE AR e AR s 2
2 77 RS B9 AgUYTdN gy FelE cl8Ee] B s Sl Tl UA
o o|Eat= EIEAH Az tjd MAA A9 o] gAY 8 S Eol7] AT BAE FYPH R
AHl 2 7S AZFAT B0 A4E GIS data 98 FVHIES VEC Ae FHOR At olE
T ARAARYA AEERG dUERY v &2 A 8 APdZALE ol ARA o] & SR 9T F
SN AAA B2 AE[4], AAEE Google earthd] T INITLUL AT o) i FAE FEE
elevation profile[17], ¢HAE FAF AEEL A& TAEE AHP7|H S B3l a3y, SAEE Apo|rt
A EARR6E FEIAL, AR 28 2 49 A FEL W] AWNSEE o83 RYS
B E2F 1Skmh2 ARG A2 AA Aol wrgo] Ragigon, BaW Ao)r} 24 %e FE
g olgdl T A9 AR AF AUER o) gy 2SS BYIA Be SE FAY H
RlEel waEes B, A B TN orgme) gz dae) 4 4] A GIS dan
ooz AH) 25z o s X g 5
o] +5dE HA Au24EE DE UERHRT = A48 2 oA ANEAT oo tE HeAHz
2) BIEC TSW Mg U Bl ASUQTAN N el o2 B2 A2
of WA EY} FAEE A este] Az AR AH2
SEAY MEEE HEoeR A" 357}1]3{% >z29 Prlatg, $5 92T 3o 9 A gukol
s . o e
g3 HAd ot AppTJr e platform= F3l o o A AAEAT B AT FrA s AAA
8709 Toedback B0 o1& BEL T AR AL o gy Ao nE AuE AT V=T
Aclg BF APEAYA GuE Bl WA AME wojn pqgee 25 A 14 E FIE 9
oA AT WALE TR AL OIS g e NG 4 Yot w FEY Qe AN
E q = a3 Q) 29
PN
B9+ U, ASA BEE AEME ws] 2SI B
&3t Hol & 58S 7 Aol
e B e, F9 B ATE AeA el ARA JMAA
G — Al HEL A9 WEel AT AsE =
e _ E Al Inst & glok shA 9 A7 T4
=== | 29 e dusA 442 F Jon A
a2 M AR AT%E WA B A= B89
&

(Fig. 7> User feedback algorithm
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AT WARE AWHOR THo| HEshol
29 Be 352 nelshd Radw, YA A
Y BAolA AR FFo| WAL FHH By
o] Boizky] WEol FF ARGF TF A3A
o @77} o FojA ok T Folth, BE WEE =
W A ge s $EUR OE Ade] BEE 24
of o F2= ADR Y ¥ e FYaH
9w, G3AQl MEuA gL A9 JEuLR
AA Wk S U@ F74H AEL asin
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