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Abstract: The traditional simulation modeling of low impact development (LID) is typically based
on rough land classification and hydrological characteristics for planar layout, which leads to the inability
to conduct refined layout modeling of sponge measures in the vertical three-dimensional space, and the
synergistic combination effect on runoff control is frequently ignored or underestimated. Therefore, a
vertical LID model construction method based on refined land use classification and enhanced
hydrological characterization was proposed. By establishing the connected route of runoff and the

calculation of flow flux in the LID simulation model, the interconnection and transfer of runoff from
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diverse sponge measures were accomplished, thereby facilitating further infiltration, storage and

transportation. The combination of sponge measures based on vertical layout exhibited a superior control
effect on the total runoff and peak value, being 12.83%-26.30% and 17.14%-21.62% lower than that

under the planar layout, and could offer novel ideas and technical support for the subsequent construction

of sponge cities.
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Fig.1 Refined hydrological characterization and LID

theoretical model
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Tab.1 Relationship matrix between LID measures

and structural layers
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Tab.2 Parameters description of each structure layer
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Fig.2 Schematic diagram of runoff link in vertical model
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Fig.3 LID Plane and vertical layout comparison
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Fig.4 Simulation scene diagram of green roof, rain
garden and vertical combination, and their simulation
results comparison
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Fig.5 Total output, overflow reduction rates and peak
reduction rates for planar and vertical layouts at different
recurrence periods
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