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The Transportation Choice Model for Promoting Bicycle in Yokohama
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Utilize the Metabolic Converted Distance
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I 1. O Background
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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

0 5 10 15
2 W E B (km)
HE  aEm BT ERIEETE

https://www.city.sakai.lg.jp/kurashi/doro/jitensha/Cycling Congress in Sakai.files/26 01.pdf
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I 1. O 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.
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Yokohama is dominated by hilly terrain, with many The city is formed by hills, stairs, and other
ups and downs. H elevation changes.
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I 1. O Background
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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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Background
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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 2.m Basic Analysis
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Women are more likely to use Car use is high among people
bicycles. in their 50s.
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Share of Transportation by Gender Transportation Sharing by Age Group
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I . 1 D | a TV Mo Metabolic Converted Distance
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Using the metabolic converted distance proposed in the study by Sato etal 1.
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E° 7€ Knmm. metabolicenergy ° RMR" ¢ Kn M. 7  metabolic rate of energy

BMR" m 1 basal metabolicrate * W° = weight” T° 1 Wh time’ x° 0 gradient
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Assuming that 00 Y. w is constant, we calculated how many minutes we can walk on the path with gradient O
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.

DY F' oy "= KBT' TtWwd vp twun X 36”506 “Dgd x& 0 [°030 610« ' ppl33-139° 2006 120

200 “ AfQdwvwnyx/ v | B

The 20" Summer Course Behavior Modeling in Transportation Networks - Waseda University B



I’ Adlnd Model
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I’ Adlnd Model

=Qp “Yi GUCH ERRAOK P 6 OOD@ 0 HOEOQ WA olhE O

)

® =Qp YIi QUQAFEREAROAD I QI 0 XOPOQ WA 6 OE€bD

&) D Y o0 Qdad pal OAO vn UADOOUI T A +b3

) Qp |"YI OUL QEAICQETQ & ADHOD & W +b4

w =1p [QQi 0

o 7 Dgéd s Whx©6

Substitute the metabolic
converted distance (time)
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walk bike car bus train
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I . (QB Result

Modell d s 71 Dgd x» oix Model2* 7 Dgé s Whx 6»
Do not use the metabolic converted distance Use the metabolic converted distance

it it

1 s train) -0.516 -1.43 T s train) -0.227 -0.66

[ s bus -2.029 -6.05™ T s busx -1.748 -5.44"

[ s carX -1.017 -4.00" T s carX -0.780 -3.22"

T s bikex -0.901 -3.28" 1 s bikex -0.861 -3.26"
Travel Time -11.263  -10.52" Travel Time -10.109 -10.04™
Fare 0.481 491" Fare 0.440 4.68™
Access Distance 0.065 3.10™ Access Distance 0.061 2.96™
Egress Distance 0.067 3.13" Egress Distance 0.056 2.72"
Distance (walk) -0.107 -7.87" Distance (walk) -0.098 -7.62"
Over-50-years-old Dummy 0.772 3.08" Over-50-years-old Dummy 0.840 3.40™
Female Dummy 1.332 6.46" Female Dummy 1.367 6.74™
T oA 0277 TDHBpodu - 744 ) " e 2 0260 TDHp du ° 744
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Model2* 7 Dgé s Whx 6»

Modell d s 71 Dgd x» oix

Do not use the metabolic converted distance Use the metabolic converted distance
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The model using the metabolic conversion distance resulted in a lower goodness of fit.

-0.107 -7.87" Distance (walk) -0.098 -7.62"

Distance (walk)
Over-50-years-old Dummy 0.840 3.40™

Over-50-years-old Dummy 0.772 3.08™

1.332 6.46" Female Dummy 1.367 6.74”
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I . FEbBii. Enp Policy Simulation

= t €l ET 2
Policy : Introduction of Electrically Power Assisted Bicycles
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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.
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We coul dn t cal cul ate I n ti1 me.
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I 50 nunmyxa Consideration at the Pathway  Level

d

i AX Mbp Y VYx Tw" QNYx 1l . O. "wOmnx O &
P 17 Dma X &pd

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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