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Abstract.  The proposed model attempts o explain how particular spatial distributions of trip
destinations might arise as manilestations of the aecessibility benefits and travel costs asseciated
with a howsing [ocation. The trip distributions are elliptical, being expressed as bivariate normal
distributions,  The parameters of these distributions are shown o be related to the parumeters of
an assumed density function for activity sites (such as jobs and shops) and 1o Lravel speeds. The
model implies a housing density funciion in 4 monccentrie urban area which is negative exponential,

1 Introduction

Madels of person movement within urban arcas have generally used the concept of
individual reips, Examples include the fumilior gravity. intervening opportunitics. and
entrepy-maximization models frequently eoploved for traffic analyvses in transportation
planning studies. and also the complex disaggregate modek developed recently 1o
deseribe trip generation, trip disteibution, and mode split.

It has been persuasively demonstrated that muny important causal factors in truvel
demand dre not present in such trip-bused models,  Chapin 119635), Hiserstrand
{1970y, Zahavi (1974, Cullen and Godson (1975} Burns {1979 Dainm (1979),
Jones (1979}, and others have argued that it s necessary to abandon the trip-based
approach in favor of an approach imvolving total houschold activily patterns.

The research described here aims Lo explain interrelationships belween travel and
urban structure through the use of measures of total household travel which are
mdependent of how individual trips are defmed. linked, or otherwise combined (Zahavi
et al, 1981 These travel measures include total daily travel distance, total daily travel
time. and expenditure, and the geographic distribution ot activity sites visited outside
the houschold. The present paper focuses on the theoretical aspects of the research.
Empirical aspects will be presented in a subscquent paper { Beckmann ot al, 1953).

2 Background

Zahavi (1979) showed that the spatial distribution of activity sites visited by house-
helds in a particular residential focation can be depicted by a probability density
function described 1n locational coerdinates.  Certain properties of the density
functions were shown to be related (o the residential location relative to the urban
center(s), to the sociocconomic characteristics of the househald, and to trave! speeds
and costs,  Zuhavi showed that bivariate nonmal distributions positicned at one
standard deviation (or another isoprobability contour) are effective representations
of the spatial distributions of trip destinations. By use of examples computed {or
the Washington, DC, USA (figure 1) and Nuremberg, FRG (figure 2) metropolitan
arcas, it was shown thut: (1) the major axis of the ellipse tends toward an urban
center: (2) the ellipses are more elongated, the farther the origin households are










































