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The Transportation Choice Model for Promoting Bicycle in Yokohama
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I 1. %% Background

2019FE+RBED [ BEEEFHMEENE] Z2KEL. BEREOMHADEEZR > T3
In 2019, the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) formulated the "Plan for
the Promotion of the Use of Bicycles" to promote the use of bicycles.
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Bike travel time is
shortest at distances
from about 500m to 5km
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https://www.city.sakai.lg.ip/kurashi/doro/jitensha/Cycling Congress in Sakai.files/26 01.pdf
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I 1. %% Background
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On the other hand, the problem of urban structure is one of the reasons that hinders the promotion of bicycle use

BOEmIEEREMA L GHTH Y BRAEL WL PECREERG EDEBEEDH HHEATAL TWD
Yokohama is dominated by hilly terrain, with many The city is formed by hills, stairs, and other
ups and downs. ] elevation changes.
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I 1. '_i%s,-ﬁ Background

EmIFERIAZ < HHTHEY, RRABL WL
Yokohama is dominated by hilly terrain, with many

IRECEERREDSREREDH DEHEAL TWLWD
The city is formed by hills, stairs, and other
elevation changes.

ups and downs.
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Background

BEmIEERERMAZ G TEY, RRHIEL L
Yokohama is dominated by hilly terrain, with many
ups and downs.
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In wards on the west side of the city with
many hills, the ratio of bicycles is low and
cars account for 40%.
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I Zgﬁﬁﬁ*ﬁ Basic Analysis

S0RA BEE DOHARA T L
Car use is high among people
in their 50s.

U BEEOFBEAS
Women are more likely to use
bicycles.
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MR Z & DRBFBHER
Share of Transportation by Gender

Fhnpl 2B FERDHER
Transportation Sharing by Age Group
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I 3 ﬂ%ﬁiﬂ’ﬂ?ﬁ‘e"ﬁﬂﬁ%ﬁ (DWW T Metabolic Converted Distance

FEEOD OMTICEVWTRESIN/-AHIRERER (X723 N0FNREERH) ZHAV5
Using the metabolic converted distance proposed in the study by Sato et alb.

HEHAQY —BEHERT
E=(RMR+12)Xx BMRXW X T
RMR = 3.113 x e*614*

E: R# T %/L*¥— metabolic energy, RMR : T2 /L ¥ —R&E=R metabolic rate of energy,
BMR : EHEHZ basal metabolic rate, W : {&ZE weight, T : FTERHE time, x : AJBC gradient

BMRXWIE—TETH D LIREL, AEXODREZTASHWzEZTDOMRPBITRILF —TCHERIDEEZ A& 5H %
BHL, Z2ICHITREZEL TREVEEEREZEH L 72

Assuming that BMR X W is constant, we calculated how many minutes we can walk on the path with gradient 0
with the metabolic energy when we walk on the path with gradient x for T minutes, and then multiplied it by
the walking speed to calculate the metabolic converted distance.

DtkgEsos, S6E, LEHTH  RICK 28R & FMIC L 2 5FENOEN EEIE L -5 TIEER DR, BABREFRITERHNE, £6105, ppl33-139, 20065128
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I 4 FETFILE Model

Virain = A1 X Traveltime + f1 X Fare + al X Access distance + i1 X Egress distance +bl
Vpus = d1 X Traveltime + f1 x Fare + al X Access distance + i1 X Egress distance +b2
V.qr = d1 X Traveltime + m1 X over—50—years—old dummy +b3
Vpike = d1 X Traveltime + g1 X female dummy +b4

Vwairk = ml X Distance

)
TS

"
walk bike car bus train
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I 4 FETFILE Model

Virain = A1 X Traveltime + f1 X Fare + al X|Access distance { il X|Egress distance +bl
istance +b2

Vbus = d1 X Traveltime + f1 * Fare + al X Access di

V.qr = d1 X Traveltime + m1 X over—50—years—old dummy +b3
Vpike = d1 X Traveltime 1 X female dummy +b4
Vwaik = ml X|distance
® R ERRE (KFE) ZRA
Substitute the metabolic
converted distance (time)

TS

"
walk bike car bus train
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Result

Modell : E#fREERE ((RERVLEREEOERL L)

Do not use the metabolic converted distance

I

T8 (train) -0.516 -1.43
E#HIE (bus) -2.029 -6.05™
E#IE (car) -1.017  -4.00™
FE#IE (bike) -0.901 -3.28"™
Travel Time -11.263  -10.52"
Fare 0.481 491"
Access Distance 0.065 3.10™
Egress Distance 0.067 3.13™
Distance (walk) -0.107 -7.87"
Over-50-years-old Dummy 0.772 3.08™
Female Dummy 1.332 6.46™"

BIEFp 2fE : 0.277 Y7 ILE : 744

Model2 : BRI EIERE (FFfE) % &

Use the metabolic converted distance

EHIE (train)

FE#I18 (bus)
FE#I18 (car)

FE#0E (bike)

Travel Time
Fare

Access Distance
Egress Distance
Distance (walk)
Over-50-years-old Dummy

Female Dummy
E1E% o & 1 0.260

* I b%BFE, *x I 1%ES
FE20B{THIE T IILE DR

BERgHEAFB

-0.227
-1.748
-0.780
-0.861
-10.109
0.440
0.061
0.056
-0.098
0.840
1.367

-0.66
-5.44™
-3.227
-3.26"
-10.04™
4.68™
2.96™
2.72"
-7.62
3.40™
6.74™

o TIVE D T44
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Modell : E#fREERE ((RERVLEREEOERL L) Model2 : BRI EIERE (FFfE) % &

Do not use the metabolic converted distance Use the metabolic converted distance

ST N e M e
E 24 i % ' -0.66

-0.227

RHNREERHZEAL-ET LOANPERENMEVER G >TLE T

The model using the metabolic conversion distance resulted in a lower goodness of fit.

Distance (walk) -0.107 -7.87" Distance (walk) -0.098 -7.62"
Over-50-years-old Dummy 0.840 3.40™

6.46™ Female Dummy 1.367 6.74™

Over-50-years-old Dummy 0.772 3.08™

Female Dummy 1.332
(EEFp 2ME : 0.277 Y T 744 {ETEFp 2fE : 0.260 H > 7L 1 744
¥ I h%BEE, *x I 1%E=
F200THETILEDOFER FEFEEKFB
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Policy Simulation

BER  BE) VX NBEEDEA
Policy : Introduction of Electrically Power Assisted Bicycles

HNEEAE (EVYiR) OFEEDARILIINUAEDOTYIRODFZEIC, DEZ0E LI
IS ERHTHETE L, SXBFEROEREROHERE ZRIET 5.

When the slope is positive (uphill) and when the slope is downhill (11% or
more), we recalculate the metabolic converted distance by setting the slope

to zero. Then We examine the transition of the probability of choosing each
transportation method.

HEAEICEWETATL...
We couldn’t calculate in time...
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I B, B L NILTOEET Consideration at the Pathway Level

ERloZWEEmERXDEEAIA S, &F Y DA —/X— RFE TCORKIEEH
EAHIRE R D LN B

Comparing route distances and metabolic equivalent distances to the nearest supermarket
and house from a residential area in Kanazawa, Yokohama, which has many slopes.
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I B, R L NILTOEE: Consideration at the Pathway Level

HEHR Result [ m]

B {FEH#~ X —/¥— Residential Area ~ Supermarket

first second third
XX EEEE Pathway Distance 1099.761 1099.761 1100.720
KRR E IEEE Metabolic Converted Distance 1254.557 1254.587 1255.708
B {I=#~ER Residential Area ~ Station
first second third
XX EEEE Pathway Distance 2497.475 2497.487 2498.446
KRR E FEEE Metabolic Converted Distance 2916.238 2916.231 2917.382
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I 6 "fnnﬂﬁ i‘”é\,'ﬁ Conclusion & Reflection

R E B ORI = KHIEICL T L X -7=7, RIS ZERE L
ETILNOBEEGENRL L EHITTIEHWAIEELDH B,

We have made a rough assumption about the metabolic converted
distance, but it is possible that the fit of the model will not be better with
the metabolic converted distance taken into account.

IRAFRATCITHEBWALWAERELRILTCRBENBERE#MABH TP
FNEEREETIVICHAALG Z EATET, RENVBREFRHAERT 2 L5
BBERZ T IlEm CE D o 7.

We were not able to calculate the metabolic converted distance at the
pathway level as you pointed out in your esquisse, nor were we able to
incorporate the metabolic converted distance itself into the model, so we

could not fully discuss policies that would utilize the metabolic converted
distance.
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Thank you tor listening !



