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ABSTRACT

Key words: Greenroof, green building, urban stormwater management,
rainwater harvesting, urban heat island effects.

Greenroof has the benefits of reducing urban heat island effects, increasing
water retention capacity, increasing urban beauty, etc. Therefore, greenroof is
becoming more common in many parts of Europe and North American
countries because of the high land cost and density of population in urban areas.
The purpose of this study is to meet the Green Building Implementation in
Eco-City Program which is proposed by the Executive Yuan. The main purpose
of this program is to introduce the green building technologies into Eco-city to
reduce the heat island effects in urban areas. Also, with the experiences from
US, Japan and European countries, we can build up the construction
technologies for greenroof.

Eco-city requires the specific percentage of green land to maintain the
eco-environmental quality. But in our country, the area of green land is limited
in most cities. In the green building evaluation system (EEWH), it
recommendes a lot of methods such as: greenroof, balcony greenery, etc. to
increase the green space but most of them are for recreation purposes. Those
methods require a lot of resources and energy inputs. They can not create
environmental benefits and physical functions. The Architect Research Institute
has developed the Illustrated Handbook for Taiwan Green Building Ecology
Indicator Group in the years of 2007 and 2008, respectively. In this handbook,
the suitable plants for greenroof have been proposed in design. But beyond the
plantation problems, more improper designs in the greenroof have been found
such as: water supply system design, drainage system design, root penetration,
effects of loadings to building structure, etc. These improper designs will threat
the safety of building structure and water leaking problems. Therefore, the
main themes of this research will focus on those issues and propose relative
illustrated diagrams for construction methods. Furthermore, utilization of
rainwater in the greenroof design for water supply in irrigation is nceded for
increasing the benefit of greenroof.

Based on the definition and construction method of greenroof, greenroof
can be divided into three different categories: garden type, bonsai assemble
type, and thin layer type. Three different construction methods have been
found in domestic: environment #1; environment #2; environment #3; and
Si-Lui foundation method. In this project, eleven field sites have been visited
and problems encounted currently include products, planation, energy
utilization, etc. These findings have been compared with those found in Japan.
Also in the field investigation, loading problem of rooftop for old buildings
becomes the key issue in greenroof design. Therefore, a simplified evaluation
chart of loading problem for old buildings has been developed. For those
buildings with score less than 20, further assessment is unnecessary but for
others, further evaluation is highly recommended. Also in this study, a physical
model for testing the water retention, rainfall-runoff variation, and evaporation
has been set up. In the experiment, three different rainfall intensities, three
different slopes, three different thickness of soil, and two different planations
have been tested. Evapotranspiration for greenroof has been tested by both
outdoor and theoretical estimation.
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