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Derivation and application of volume-based runoff coefficient for urban small catchment stormwater//WANG
Wenliang' | SU Chengging', YIN Jiawei', TIAN Xiaoxia', GUO Chunyuan®, LI Junqi' ( 1. Key Laboratory of Urban
Stormwater System and Water Environment, Minisiry of Education, Beijing University of Civil Engineering and Architecture ,
Beijing 100044, China; 2. Department of Civil Engineering, University of Colorado, Denver 80217, USA)

Abstract: To improve the consistency of rainfall runoff calculation methods in urban small catchments, based on the
hydrological basic theory of urban small catchments, the similarities and differences between the rational formula method
and the SWMM motion wave method for calculating surface runoff were analyzed. A volume-based runoff coefficient
calculation method involving soil type, design rainfall intensity, and impermeable area ratio was proposed. A case study
was carried out in Beijing. The proposed method was used to calculate the volume-based runoff coefficient, which was taken
into the rational formula to calculate the peak flow of rainstorm runoff, and compared with the calculation results of SWMM.
The results indicate that under the assumption of uniform spatiotemporal distribution of rainfall and hydrological losses, the
rational formula method is a special case of the motion wave method. The concept of volume-based runoff coefficient is
consistent with that of rainfall runoff coefficient, and is numerically equal to that of flow runoff coefficient. Based on the
volume-based runoff coefficient, the peak flow of rainstorm runoff in Beijing calculated by the rational formula has a high
consistency with the SWMM calculation results.

Key words: urban small catchment; volume-based runoff coefficient; rational formula method; SWMM; kinematic wave
method
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Fig.1 Diagram of watershed conversion
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Fig.2 Schematic diagrams of parallel and series modes
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Table 1 Parameter values for different soil types

B fo/ £/ k/ D,/ D,/
(mm/h)  (mm/h)  (1/h) mm mm

A 127.0 25.4 2.52 10.2 2.5

B 114.3 15.2 6.48 10.2 2.5
C.D 76.2 12.7 6.48 10.2 2.5
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