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Abstract:

Urbanization increases the area of impervious surfaces and the probability of flooding.
Green roof (GR) is a potential technology to alleviate these problems. The plants and substrates
of green roofs can retain precipitation, and both the runoff from rainfall events and the loading on
storm sewers can be thus reduced. The rainfall detention capability of a GR is affected by various
environmental and GR installation factors. This study was therefore initiated to develop a method
for estimating the detention capability. For effectively monitoring the reduction of surface runoff
and percolated water by a GR under various environmental and installation conditions, three
special GR platforms with monitoring equipments and a rainfall simulator are designed. Based on
the results from a series of simulations, six methods, i.e. a regressive equation, the ® index
method, a method based on water content difference (WCD), a method based on estimated water
content (EWC), the method proposed by She and Joseph (2011), and a method based on SWCC,
are assessed. The results of the regressive equation and the @ index method are closed to the
monitored data. The maximal difference between the WCD results and monitored data is 78.8%.
The average difference between the WCD results and monitored data is 21%, although the
maximal difference is 58.2%. Since the S&J method may require additional data for calibrating
its parameters and the SWCC-based method uses the saturated conductivity that may not be
appropriate for a GR, the results obtained by both methods are significantly different from the
monitored data. The results obtained by the regressive equation, the @ index method, and the
WCD method are acceptable, although their general applicability have to be examined for various
other conditions.

Keywords: Green roof, rainfall detention, green roof platform, rainfall simulator, green roof
detention equation, sustainable environmental systems analysis.
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