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Algorithm Improvement of SWMM Infiltration Model
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Abstract: Infiltration model of SWMM cannot handle the situation that the soil is not completely

dry at the beginning of the simulation. The initial state of soil was considered in the calculation process of
the model by introducing initial infiltration rate parameter in Horton model, initial moisture deficit
parameter in Green-Ampt model, and initial curve number parameter in curve number model. According
to different types of infiltration model in SWMM, this paper introduced the methods for calculation of
intermediate state parameters, such as initial cumulative infiltration volume, initial infiltration time and
initial cumulative rainfall volume. A single rainfall event was taken as an example to illustrate the
feasibility of the improving algorithm. The results showed that the infiltration capacity of soil was

obviously reduced when the soil was in initial incompletely dry state.
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Tab.1 Comparison of infiltration rate before and

after Horton model improvement

sy [P TStR]  Tocmi ot
. B | BHR/ . BHR | B/
M mmeh) | mmeh™ | T | (mmeh) | (mm-h)
0~5 5.00 500 | 30~35| 7.88 5.04
5~10| 10.00 | 10.00 | 35~40 | 6.21 4.18
10~15| 15.00 | 13.54 | 40~45| 5.02 3.56
15~20 | 17.99 | 1027 | 45~50 | 4.16 3.12
20~25 | 13.45 792 | 50~55 | 3.55 2.80
25~30 | 10.21 6.24 | 55~60 | 0.00 0.00
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Tab.2 Comparison of infiltration rate before and

after Green-Ampt model improvement

B i/ PR EA\Z&ET L/ Ejlﬁﬁﬁ? EA}EHE?
M mmeh?) | mmeh™ | ™ | (mmeh?) | (mm-h)
0~5 5.00 500 | 30~35| 12.40 6.43
5-10 | 10.00 | 10.00 | 35~40| 9.47 6.35
10~15 | 1500 | 15.00 |40~45| 7.60 6.35
15-20 | 20.00 | 1291 |45-50| 6.35 6.35
20~25| 25.00 977 |50~55| 5.00 5.00
25-30 | 17.89 780 | 55-60 | 0.00 0.00
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Tab.3 Comparison of infiltration rate before and

after curve number model improvement

vy | POERT [GERT | AR T 20T
TV s | e | Y ks | maws

(mm-+h™) | (mm-h™") (mm-+h™) | (mm-h™)
0~5 4.97 0.00 30~35 | 18.77 7.64
5~10 9.74 0.00 35~40 | 14.28 5.84
10~15| 14.15 0.00 40~45 | 10.30 4.23
15~20| 18.06 0.00 45~50 6.68 2.75
20~25| 21.36 2.80 50~55 3.29 1.36
25~30| 24.00 9.71 55~60 0.00 0.00
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