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Abstract

Since the Industrial revolution, urban development patterns have evolved from traditional
walking, to transit, and to automobile dependent cities, and the consumption rate of worldwide
energy has increased rapidly. In year 2005, statistics showed that 86 percents of our energy
consumptions were extracted from the combustion of fossil fuel in the U.S., which has been
used in industrial, transportation, residential, and commercial sectors. Among those, the
amount of industrial and residential energy consumption together is the second largest and next
to industrial usage. With this rising consumption rate every year consumed by human, the
natural resource will result in energy shortage (exhausted energy resources), increasing global
warming effect, and pushing oil price to the new peak. How to reduce our energy
consumption rate through managing urban spatial patterns and to use energy efficiently for
environmental sustainability has now become an important issue.

The impact of urban form on energy usage can be classified into two types: transportation
and residential. Most researchers emphasized the impact of urban form on transportation
energy usage. Only few concentrated on the impact on residential energy consumption.
Whichever researchers choose the aspect for their studies, both aspects show that energy
consumption is closely related to urban spatial ,configuration and commuting pattern. The
interaction between density, mixing land-use, and community spatial arrangement directly or
indirectly affect human’s energy /usage. The strategies of providing walkable communities
and encouraging public transportation 'usage-are-employed-for example to reshape sustainable
urban form. Based on the consideration |of lower population density and diverse land uses
including national park, residential, commercial,~industrial, and agricultural lands, Beitou
district is chosen for this study. Through “interviewing and survey questionnaires for
understanding household’s daily activity locations and correlating the community spatial
configuration with commuting time, this research aims to unveil the relationship between
community spatial patterns with their energy usages and to define a sustainable way of building
the community.

This study finds that urban spatial configuration, usage of public transit, and household
characteristic are statistically correlated with community energy consumption efficiently.
The larger the floor areas and the resident number, the lower the efficient of household
electricity consumption. For transportation energy use, the more the private vehicles, the
more the gasoline consumed. Also, higher population density and the closer distance to
public transit station apparently are able to contribute to shorter trips. To achieve household
sustainable development, the concept of urban village and the idea of compact development

based on neighborhood scale are likely to promote efficiently energy consumption.
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