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An Hybrid Approach for Designing Detention and Infiliration-based Retentions to

Promote Sound Urban Hydrologic Cycle
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Abstract : This article proposes a hybrid approach involved in determining the size of stormwater control facilities as part of a
very large scale urban retrofit project. The objective of the proposed hybrid approach is to restore the pre-development hydrologic
cycle. Firstly, an appropriate IETD is determined to isolate single storm events from the continuous rainfall record. Then, using the
NRCS-CN method, direct runoff and infiltration volume are computed for every storm events. Long-term statistics of direct runoff
and infiltration volume are analyzed in each case of pre-development, post development, post development with detention only, and
post-development with the proposed hybrid approach. In order to preserve long-term statistics of direct runoff and infiltration volume
in the case of pre-development, the size of detention and infiltration-based retention are estimated using the genetic algorithm. The
result shows that the proposed hybrid approach is very useful for restoring statistics of natural direct runoff and infiltration volume.
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Fig. 1. Rainfall Frequency Distribution at Busan (1981 to 2008),
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Fig. 3. Determination of IETD in Busan.
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Table 2, Mean and standard deviation of runoff and infiltration volume with detention only

Annual surface Annual infiltrated Standard deviation of event Standard deviation of event
flow (mm/yr) water (mm/yr) surface flow depth (mm) infiltrated water depth (mm)
pre-development 1979 996.5 16.1 247
post-development 339.1 855.3 217 18.9
without project
post-development 217.0 855.3 19.0 18.9
with detention only
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Table 3. Estimated parameters

Tax=10% | 7ex=20% | 7ax=30% | Jimax =40%
(%) 9.88 19.91 28.94 3411
Fp (mm) 146.5 1498 146.9 1147
(%) 486 3.07 0.33 1.05
Dp (mm) 2713 2226 269.6 52
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Table 4, Mean and standard deviation of runoff and infiltration volume with a hybrid approach

Annual surface Annual infiltrated Standard deviation of event Standard deviation of event
flow (mm/yr) water (mm/yr) surface flow depth (mm) infiltrated water depth (mm)
frax = 10% 1976 916.3 183 209
frnax = 20% 1982 960.9 183 227
frax = 30% 1977 992 6 183 242
frnax = 40% 1978 996.3 183 243
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