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Green-space characteristics and effectivenessin relieving urban heat

islands (I1) — Therole of roadside green space in Taipei city
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Abstract

The most prominent characteristic of urban climate is the urban heat isand. Urban heat
islands not only affect the well being of city residents through an uncomfortably warm
environment, it also worsens air pollution through the dust dome effect. 1n addition, the
increased use of air-conditioning under warm conditions not only violatesthe principles of
sustainability, but also contributes to the green house effect. With the world’ s population
rapidly urbanizing, and a projected 61% of the world’ s population living in cities and towns
by 2030, the seriousness of the urban heat island and the importance of its consequencesin
the process of policy making will certainly intensify.

Among the various strategies for relieving the urban heat idand, the increase of green
space has been found most effective. However, the effects of various green space
considerations in the urban planning and landscape design process on their effectivenessin
relieving urban heat islands are still unknown.

We studied the effects of roadside green space on relieving the heat on roads, using aerial
photography, field studies, geographic information systems, and statistical analysis. The
objectives were: (1) build a geographical data base of green space characteristics; (2) study
the relationship between road characteristics, including traffic characteristics, road-side
land-use, the area of road-side green space and the area shaded by street-trees, and the air
temperature of the roads, road-side neighborhoods, and the radius of their temperature
influence range; and (3) build a model to predict the influence of a green space on the
temperature of its surroundings, including the relief of local heat islands such as roads and the
active reduction of neighborhood temperature.

Results showed that the local temperature differences between major roads and their
local reference points are affected by road characteristics, and this influence is stronger in the
summer than in winter, with 40% variance explainable. The local temperature changesin
alleys stemming from the major roads are highly influenced by these roads, such that in day
time, 62% of the variance in local temperature differences can be explained by major road
characteristics and the spatial relationship between the alley and the road. The explainable
variance drops slightly to 52% in nighttime. In conclusion, we find that modifying major
roads is a promising measure for mediating urban heat idands. Such modifications include
increasing the green cover and permeable cover of major roads, decreasing road openness,
and increasing wind speed in the mgjor roads.

Keywords: Urban heat island effect, road-side green space, urban greening, urban planning,
green space design, sustainable cities
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Tm1=0.044-0.027GR+0.03STW-0.16MW+1.07LU1-0.013PER
GR= STW= MW= LU1= PER=
Rsguared =0.38
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