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Abstract: Dry grass swales, which are widely utilized as stormwater management facilities, have
proven to be effective in controlling rainfall runoff. In this study, a modified dry grass swale model
incorporating submerged zone was developed. The hydrological and water quality control performance
under rainfall events with 0.5-year, 1-year, 3-year and 5-year recurrence periods was evaluated, along with

the variation patterns of nitrogen and phosphorus concentrations in the effluent during drying periods.
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Under various recurrence periods, the modified dry grass swale demonstrated superior performance
compared to traditional dry grass swale in terms of total runoff control rate and peak flow reduction rate.
Additionally, it could delay the outflow time by 19 minutes to 31 minutes. Furthermore, the removal
efficiencies of pollutants such as TSS, COD, nitrogen, and phosphorus in the runoff were significantly
enhanced. Under identical influent quality conditions, the average removal efficiencies of NO; =N in the
modified dry grass swales ranged from 40.86% to 61.26%, which was 1.33 times higher than that of
traditional dry grass swale. As the recurrence period gradually increased, the hydrological performance
and pollutants removal efficiency of the modified dry grass swale exhibited a declining trend, primarily
due to the reduced hydraulic retention time and the increased runoff erosion intensity. When the drying
period was less than or equal to three days, COD and DO decreased significantly, reaching 32.04 mg/L
and 0.76 mg/L, respectively. However, when the drying period exceeded three days, the rate of decline for
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both parameters slowed considerably and eventually stabilized.
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Fig.1 Structure diagram of modified dry grass swale
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Fig.3 Variation curves of outflow rate under different
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Fig.5 TSS removal effect in dry grass swale
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Fig.8 Nitrogen removal effect in dry grass swale
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