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Effects of Green, Blue, and Blue-green Roofs on Rundff“ Quality \ & S

ZHANG Sun-xun' ZHANG Shou-hong' > * , YAN Jlng WANG Kal 5 YANG Hang', WANG Ren-zhorigyuan’ , ZHANG Wen-long", LI Hua- hn
(1. School of Soil and Water Conservation, Beijing Foreslry Umversny Belj}ng 100083 China; 2. National’ Stanon for Fmes} Ecosvstem Research in J1x1an County, Linfen”
042200 3 Bel]mg Engmeermg “Research Center of Soil and:Wafer* Cofnsmatlon Beijing 100083, China) | =
Abstract; Roofs océupy a gréat proportion of urhan iripery ious, smfaces and fhe implementation of eco-reof cor!trucuon in urbdn areas is beneficial to alleviatesthe ecologlcal
and_environmental problems caused by rapid wbanization. In thi¢ %ludy ,.Ildlfferem eco-toofs (i e., green roofs, hlue roofs, and bluetgreen roofs) were set up in défntown
Bel]mg During the rainy season of 2019, the rainfall charactetistics ' runoff volumeg,, and concentrations of nutrients and heavy metal§ in runoff from different eco-roofs were
monitored. E\mher the pollutant oads and runoff quality indices (RQI) of the- eLo-rpofs were caleulated to evaluate the comprehensive influences of configurations on the
runoff quallly of thesé'eco-roofs. During the rainy season 0f2019, all eco-xoofs: Jiad Tavorable rainwater retention capacity (with average runoff reduction rates hetween 75. 7%
and 78.9% )., and there were no significant differences in runoff reduction rates among different eco-roofs (P >0.05). Compared to rainwater, all the eco-roofs were sinks of
NH," -N,.DZn, and DCd, and the load reduction rates of these pollutants were 63. 8%-96.4%, 68.6%-90.7%, and 39. 8%-54. 5%, respectively. However, all the eco-
roofs were sources of NO; -N, DCr, DFe, and DNi. The blue roof was a sink of DCu (with a pollutant load reduction rate of 21. 9% ) and did not affect the cumulative load
of PO}~ -P in runoff. However, the green roof and blue-green roof were the sources of PO] ™ -P and DCu. The RQI value of the blue roof was the highest, followed by that of
the blue-green roof and green roof. The RQI value of the green roof was significantly lower than that of the blue and blue-green roofs (P <0.05). These results indicated that
the runoff quality of the blue roof was the best, whereas that of the green roof was the worst. Adding a storage layer to the green roofs could significantly improve the runoff
quality. The results of this study provide scientific references for the selection and design of eco-roof facilities.

Key words: green roof; blue roof; blue-green roof; runoff quality; nutrients; heavy metals
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Fig. 1 Structures of the roof construction
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Table 1  Configuration parameters of the roofs
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Fig. 3 Concentrations of nutrients in runoff from different roofs
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Fig. 5 Concentrations of heavy metals in runoff from different roofs
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