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Abstract

This study formulates an integrated households' mode
choice and residential distribution model in a metropolitan
areawith surface streets and rail transit networks. The model
is constructed to describe transportation/residential land-
use interaction using continuous analytical approaches and
mathematical programming methods. Heterogeneity among
residential sites and households is also considered to
aleviate aggregation bias. The model is formulated to
minimize the sum of households' generalized travel costsand
rent costs under user equilibrium by incorporating flow
congestion effects and different income households' bid-
rent effects. In addition, this study applies an air pollution
diffusion equation and a noise propagation equation to
formulate the models of pollution and noise distribution at
each of all residential sites. Based on the results of the
above models, the quantitative benefits of rail transit system
are analyzed in terms of travel time saving, environmental
impacts and urban development. The results reveal that,
upon completion of rail transit networks, travel time savings
from each residential site to the Central Business District
(CBD) are more notable with a longer commuting distance.
Rent costs are obviously higher in areas along rail transit
lines. The spatial convergence of cumulated air pollution
and noise distributions are moderated.
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