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Abstract: According to Sponge City Development Technical Guide:Low Impact Development, the
capture ratio of total annual rainfall is adopted to determine the capture ratio of runoff, and the design
rainfall depth corresponding to the standard capture ratio is determined by the unified ranking of the whole
samples for a long series of multiple years. Because of the yearly variability of the rainfall, this approach
only reflects the degree of multiple years average capture ratio of rainfall. What’ s more, it fails to explain
the concept of annual capture target clearly, and its probability remains to be further confirmed.
Therefore, rainfall depth design of low impact development facilities under average of multiple years and

one sample per year methods was compared and analyzed in Beijing, Wuhan and Guangzhou, and design
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rainfall depth under the one sample per year method was determined by using the P-III distribution curve.

The design values obtained by the two methods at 80% capture ratio were compared with those under the

same standard in the guide. The results showed that the design value in the guide represented an average

rainfall of multiple years. Under this design value, there was only about 60% probability to achieve the

annual total rainfall capture target. By contrast, annual variability of rainfall was considered by using the

one sample per year method, which could achieve statistical “annual control” by means of frequency

analysis. The approach could determine the design rainfall depth under different frequency of occurrences,

which could avoid the wrong estimation of urban rainfall control level by authorities and publics.
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Fig.1 Design rainfall depth under 80% capture ratio
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Fig.2 Relationship between the rainfall capture volume and
capture ratio of Beijing
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Fig.3 Annual capture rainfall value of Beijing from 1951 to

2015 at 80% volume capture ratio
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Fig.4  Optimal volume capture ratio of Beijing
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