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Construction and Application of Conceptual Model Based on Muskingum
Method in Urban Drainage System
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ZHANG Lei
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Abstract; To improve the flexibility and resilience of the urban drainage system in wet weather
and reduce combined sewer overflow and urban flooding, the application of real time control (RTC) is an
intelligent solution. The effective implementation of RTC technology puts forward requirements on the
running time and computing power of the urban drainage system model. In order to overcome the
problems of complex modeling, too many parameters, and slow running speed of traditional physical
models, a conceptual model based on Muskingum method was built for an actual application , analyzing its
physical principles and parameter characteristics and describing the conceptualization process. Through
the optimization of model parameters and overall reliability analysis, the good simulation effect of the
Muskingum model on urban drainage system was confirmed and it could be applied to control strategy
optimization.
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Fig. 1 Prismatic storage and wedge storage
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Fig.2  Sub-area division and facility distribution of a
pollution receiving area
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Fig.3  Construction process of Muskingum conceptual model
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Tab.1 Generalization results of 4 sub-areas (A, B, C and
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Tab.2 Parameter optimization and calibration results of subcatchments

i g 931 123 128 J55 L8 86 838 950 85 C18
K 900 600 600 300 900 600 1 500 1 500 900 1200
X 0.15 0.1 0.2 0 0.15 0.05 0.1 0.1 0.15 0.1
N 2 2 2 3 2 3 1 1 2 2
@ 1 0.3 1 0.2 0.9 0.65 0.6 0.65 1 0.9
E 0.86 0.89 0.85 0.91 0.90 0.89 0.85 0.88 0.88 0.89
d 0.92 0.94 0.92 0.95 0.94 0.93 0.92 0.93 0.93 0.94
B 0.97 1.00 0.93 0.99 0.88 1.05 1.08 1.07 0.99 1.00

i H 843 XS136 XS147 853 855 850 29 Cl-2 GC335 S23
K 1 500 1200 1 500 2 100 1 500 900 900 2 400 300 300
X 0.1 0.1 0.1 0.05 0.1 0.1 0.1 0.05 0.3 0
N 1 1 1 1 2 2 1 10 3
© 0.6 0.55 0.6 0.6 0.6 0.6 0.6 0.5
E 0.85 0.88 0.89 0.85 0.74 0.88 0.88 0.84 0.88 0.88
d 0.92 0.93 0.94 0.92 0.88 0.93 0.93 0.92 0.94 0.93
B 1.08 0.99 1.02 1.02 0.78 1.01 0.95 1.03 0.98 0.99
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Tab.3  Parameter optimization and calibration results of pipes
HH J65 - | J57- | J55- | 808 - | 809 - | 810- [803 - | J1 - |J23- |818—- |819- |811- | J5- J14 -
L6 L107 | L35 844 845 846 839 [951_1 | CI9 854 855 847 848 2 | GC5_2
K 300 300 300 300 300 300 300 300 300 300 300 300 300 300
X 0 0 0 0 0.2 0 0 0 0.2 0 0.15 0 0 0.05
N 1 1 1 1 1 1 1 1 1 1 1 1 1 3
E 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 0.90
d 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 0.99
B 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
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