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Impacts of meteorological conditions on hydrological effects of a bioretention cell

Wang Yao'~>, Wang Weiguang'’
(1. State Key Laboratory of Water Disaster Prevention, Hohai University;
2. College of Hydrology and Water Resources, Hohai University )

Abstract: Based on the meteorological data of eight pilot cities for sponge city construction, the fully distributed surface water-
groundwater coupled model ParFlow-CLM was applied to simulate long-term hydrological processes of an idealized bioretention
catchment, and response characteristics of runoff, seepage, and evapotranspiration processes of a typical bioretention cell to
meteorological conditions were systematically explored. The results indicate that the surface runoff volume of the bioretention cell is
primarily influenced by the average rainfall intensity of rainfall events in the simulation year; the average rainfall intensity is also the
main meteorological factor affecting the ratio of annual deep seepage to annual precipitation; when the seepage capacity of native soil at
the bottom of the bioretention cell is zero (or the bioretention cell is treated with anti-seepage measures) , the annual subsurface runoff
coefficient shows a certain negative correlation with the average rainfall intensity of events within the year but is largely uncorrelated
with annual precipitation and the ratio of annual potential evapotranspiration to annual precipitation(E /P) ; as the seepage capacity of
native soil increases, the correlation between the annual subsurface runoff coefficient and average rainfall intensity gradually shifts to a
positive correlation, and a certain correlation with annual precipitation and £ /P gradually emerges; the ratio of total evapotranspiration
of the bioretention cell to annual precipitation of the catchment shows a strong linear correlation with £ /P of the catchment.
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Table 1 Soil hydrodynamic parameters of bioretention cell

+2 LA K AR K= A KE/ (m/h) a/m’! n
HORZ (1) 0.43 0.08 0.01 3.6 1.56
WAz 0.35 0.03 1.44 24.4 2.49
AN KT 0. 001 0.0005 1x107° 4.0 2.50
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Fig.5 Relationship between D,/P and major hydrometeorological factors under different seepage capacity scenarios
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