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Model Error Analysis of Low Impact Development Simulated by SWMM
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Abstract: Application of storm water management model (SWMM) to evaluate the performance of
low impact development (LID) facilities has become a common technical method. However, when LID
facilities are constructed in a subcatchment area and the facilities do not occupy the whole area, it will
cause re-partitioning of pervious area, impervious area and zero-impervious area, resulling in model
errors. Based on the basic principle of subcatchment area equivalent partitioning of SWMM, simulation
error characteristics of adding LID facilities to subcatchment area with catchment mode of Outlet were
explored. When the LID facilities outflow did not enter the pervious area, the model error caused by the
re-partitioning of the subcatchment area was smaller, and this error increased with the increase of the
maximum surface overflow path length and the proportion of LID facility area in the subcatchment area.
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Tab. 1 Property of partitioning subcatchment area
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Tab.3  Effect of LID area proportion on total runoff simulation

MR
LID iR | LID i SR VSN LID f5 255405350

hm t/ % N TS o Sy

ok oo | BREBE g | RBREPE 0
0.05 5 53.966 53.142 -1.527 53.960 -0.011
0.10 10 53.966 52.490 -2.735 53.954 -0.022
0.15 15 53.966 51.997 -3.649 53.946 -0.037
0.20 20 53.966 51.647 -4.297 53.938 -0.052
0.25 25 53.966 51.422 -4.714 53.928 -0.070
0.30 30 53.966 51.307 -4.927 53.916 -0.093
0.35 35 53.966 51.285 -4.968 53.902 -0.119
0.40 40 53.966 51.344 -4.859 53.884 -0.152
0.45 45 53.966 51.468 -4.629 53.863 -0.191
0.50 50 53.966 51.645 —-4.301 53.836 -0.241
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Tab.4 Effect of maximum surface flow path length on total runoff simulation
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A W/hm® WEE/m ﬂ;j@?iﬁﬁj R T B . KR TS .

§ FEAY mm e/ - B/ mm =/%
0.10 10 58.349 57.694 ~1.123 58.324 ~0.043
0.20 20 57.376 56. 469 ~1.581 57.345 ~0.054
0.40 40 56.061 54.740 ~2.356 56.027 ~0.061
0.60 60 55.166 53.482 ~3.053 55.133 ~0.060
0.80 80 54.496 52.481 ~3.698 54.465 ~0.057
1.00 100 53.966 51.647 ~4.297 53.938 ~0.052
1.20 120 53.533 50.932 ~4.859 53.506 ~0.050
1.40 140 53.169 50.308 ~5.381 53.144 ~0.047
1.60 160 52.857 49.754 ~5.871 52.835 ~0.042
1.80 180 52.586 49.256 ~6.332 52.565 ~0.040
2.00 200 52.348 48.806 ~6.766 52.328 ~0.038
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