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Introduction

The most praminent characteristic of urban climate is the urban “heat island® phenomenon (Oke, 13a5), in
which the urban ternperature is higher than its rural surroundings. The intensity of the urban 4heat isl is
measured by the termperature difference between the heat center in the cities and its suburbs. Such {heat

land > intensity is proportional to the population size and density of 2 city (Oke, 1873, Gyr and Rys, 1895 and
Brazel etal, 2000), averages 2 K (Taha, 1987), and can reach as high as 10 K (Zipperer et al, 1997)

Many factors contribute to the urban Yheat island? effect, including intense human activity and traffic that
releases heat and pollutants, the many tall buildings in cities that trap shortwave radiation and obstruct air
mowement, the high heat conductivity of urban surfaces that results in a higher temperature response to the
same energy level, and high heat capacity of urban surfaces that conseguently absorb shorbwave radiation
during daytime only 1o release it at night, resulting in nocturnal “heat islamds, > in which the urban
temperatures continue to be high at night (Oke, 1995 and Ca etal, 1998)

The negative effects of urban “heat isla
residents through an Uncomfartably warm snvil
heat stroke. In 1980, for example, several weeks o

Tmperaturea T
resulted in at least 1200 deaths due to heat stroke (La et
pollution through the dust dome effect, a phenomenon in -
cyelic air circulation pattern abowe and around them, trapping ai
N ( =
b 7-'* IRF C
ﬁ ll\éd Li g o

exceed 15-20° C,an1° Cincrease intemperature will increa
Therefore, itis estimated that increased air-conditioning in response

approximately §—10% of peak electricity demand (akbari et al, 1883). Inwarmer areas such as Tawan, itis
estimated that an increase of 1 ° ¢ in summer temperature results in a 6% rise in electricity usage due to air
conditioning. That, multiplied by the 3—5 K temperature difference between cities and their rural surroundings,
results in an estimation of 25% increase in electricity consumption in Taiwanese cities atiributed to the urban
“heat istandk effect (Lin, 2000}

re many. First, increased heat affects the well being of city
nt, and in the Most severe case, morality may result from

been estimated that the air pollutant concentrations in cities are a|
1997). In addition, the increased use of airconditioning under war
of sustainability, but also contributes to the greenhouse effect. A st
CA;Washington, DG Phaenix, AZ; Tucson, AZ; Calorado Springs,
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