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Multi-agent simulation about urban dynamics based on a hypothetical relationship between

individuals’ travel behavior and residential choice behavior

Taniguchi TADAHIRO* and Takahashi YUSUKE**

In this paper, we proposed a simple urban model including individuals’ travel behavior and residential choice
behavior. Multi-agent simulation framework is described. We performed several experiments to evaluate polit-
ical measures which will solve problems about motorization. As a result, drastic mobility management scheme
increased the number of travelers using a train, and the distribution of residences became compact. However, it
also increased many agents’ total costs of living because of high rent and several kinds of cost including time cost
and fatigue cost to reach a station. On the other hand, raising gas price made CO2 emission less and kept total
cost of living lower than the drastic mobility management measure. This suggests that to have people use train
or bus by changing their attitude might be socially more expensive than to make people chose whether they use

car or not under the condition that gas price is raised.

Key Words: Multi-agent simulation, mobility managemanet, travel behavior
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Parameter initial value (unit)
Number of agents 1000
Number of homes 1000
Number of destinations 1000

€ 0.7

ol 0.5

¥ 0.94

Walk speed Vi, 66(m/min.)
Bicycle speed V4, 267(m/min.)
Car speed Ve 450(m/min.)
Train speed V} L/7+3500 m/min.)
Bicycle speed V¢, 600(m/min.)
Walk fatigue cost T, 220
Bicycle fatigue cost Tj 80

Car fatigue cost T, 20

Train fatigue cost T% 40

gas price ca 0.01(yen/m)

Parameter initial value (unit)
Train fare ¢ Lx0.04(yen/m)
nT 30(yen/min.)
Number of bicycle parkings 1000
Number of car parkings 1000
Bicycle parking fare ¢ 150(yen)
Car parking fare c. 800(yen)
Distance between two stations L 4000(m)
Distance between the highway

and the rail track d 10(m)
home zone size Ly, 3200(m)
business zone size Ly, 3200(m)
Ratio of removal of illigal bicycle P 0.5
Illegal bicycle penalty cr 3000(yen)
Car parking capacity 4

Size of a home 140(m?)
Rent coefficient n” 1000
Zone size 100(m?)

Table 1 Paremeters
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Table 2 Comparison of environmental impact of transport
modes (Base = 100 for private car)

Car | Train | Walk | Bicycle
CO2 100 | 30 0 0
Space consumption | 100 6 4 2
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Fig.10 COgz emission for each condition
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