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Combination of Ecological Dltch and Bioretention Pond to Control Rural Runoff
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Abstract; Ecological, dlttheb and bioretention ponds Have e widespredd aifention and application due 1 their runoff pollution control capabilities dnd ecologl( cal beneﬁts
Howevet, a single ecnloglcal ditch or bioretention pond oftén has problems, glch as unstable nitrogen and phos‘l}llnrus removal dnd substrate clogging in rural Fmoff pollutlon
controk’ Thus, we lconnected the two facilities in a series t l"onsmlct a ‘ombined system, using the ecnloglceﬂ ditch.to pretreat, therefore reducing the pollution load of the
blorete’qtlon ponid and mitigafing substrate clogging. At the same tlme the bubmerged area was set and an external natural carier carbon source was added in the bioretention
porid‘to] 1mpr0ve the nitgogen remoyal. “The effects of the cartier carbonsource.s ramfg]l—lntenblt\ and alternating wet and dry conditions on the control of rural runoff pollution
by the combinedsystem were explored. The results showed that adding straweand sawdust as carrier carbon sources could increase the TN removal of the bioretention pond by
19.9% and20. 4%, respectively. When the simulated rainfall intensity increased from light rain to heavy rain, the removal efficiencies of COD, NH," -N, TN, and TP in the
combined/system with external carbon source decreased by 17.0%, 16.8%, 20.4%, and 17.2% on average, respectively. The contribution of the ecological ditch to the
removal of the four pollutants decreased by 16. 3%, 13. 0%, 24.2%, and 22. 1% on average. Alternating dry and wet operation can improve the pollutant removal. Compared
with continuous inflow, the average TN removal of the sawdust group increased by 12.3% after three weeks of drought. The results of microbial community analysis showed that
the a-diversity of the bioretention pond in the sawdust group and the straw group was higher than that in control group. The abundance of Thiobacillus was significantly higher
in the submerged area of bioretention ponds with carbon sources than that in the control group. These research results are expected to provide technical support for the practical
application of the combined system.

Key words: ecological ditch; bioretention pond; rural runoff pollution; carrier carbon source; alternating wet and dry period
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Fig. 4 Pollutant removal under different HRTs & contribution of ecological ditch and bioretention pond to pollutant removal
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