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Abstract Recently, the number of occurrences of inundation and the severity of flood damage has increased rapidly
as the frequency of localized heavy rainfall and the ratio of impervious area increased in urban areas. Most local
governments focus on employing structural measures (e.g., the construction of detention reservoirs/pump stations,
rehabilitation of drainage and sewer pipes) to prevent urban inundation. On the other hand, the effectiveness of
implementing such structural measures is being dimished because there are already many inundation prevention
facilities. The limitation of structural measures can be overcoming by employing non-structure measures, such as flood
alerts and the operation of drainage facilities. This study suggests the pump operation rule (i.e., suggesting pump stop
level) for a new detention reservoir operating method, which triggers the operation of a pump based on the water
level at the monitoring node in urban drainage system. In the new reservoir operation, a total of 48 rainfall events
are generated by the Huff distribution for determining the proper pump stop level. First, the generated rainfall events
are distributed as frequencies, quartiles, and durations. The averaged system resilience value was determined to range
from 1.2 m to 1.5 m is based on the rainfall-runoff simulation with rainfall generated by the Huff distribution. In
this range, 1.2 m was identified considering the safety factor of 1.25 by the Standard on sewer facilities in 2011.
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Table 1. System resilience based on probability rainfall
data
Frequency 30 year
Quartile First quartile
Duration 60 min 120 min 180 min
0.8 0.99996413 0.99993852 0.99994704
0.9 0.99996622 0.99994045 0.99995034
1.0 0.99996620 0.99993867 0.99995137
1.1 0.99996098 0.99994005 0.99994566
12 0.99996622 0.99993748 0.99995000
13 0.99996591 0.99994202 0.99995152
14 0.99996591 0.99994152 0.99995410
1.5 0.99996591 0.99994369 0.99995410
Frequency 100 year
Quartile Fourth quartile
Duration 60 min 120 min 180 min
0.8 0.99975906 0.99967957 0.99974440
0.9 0.99976158 0.99968198 0.99974561
1.0 0.99976196 0.99968017 0.99974603
1.1 0.99976185 0.99968319 0.99974795
1.2 0.99976153 0.99968193 0.99974710
1.3 0.99976087 0.99968084 0.99974813
14 0.99976037 0.99968364 0.99974892
1.5 0.99976247 0.99968357 0.99974909
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