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Impacts of Vegetation on Hydrologlcal Performances Of Green Roofs “Under

Different Rainfall Conditions “ ' ¢ g
GE De, ZHANG Shou hong * [ K P’ - ' L -

1 i A
A o F

(Schoo‘l‘ of Soil dnd Wdter Conservation, Bel]mg Forestry 'Unr(f'erslty, Beijing 100083 Chln-a) 4 :
Abstract; Vegetatlpn istan important component of g(r eel’ roofs and may affect thelr hydrologlcal {erformance through the processes of_-
rainwaler interception and evapotranspiration. Based on thé ralnfall runoff observatlons greenwroofy with four types of vegetationicovers

(Portulaca grandiflora,,. Sedum lineare, Festucas elata, and bare substrate) located i in Beijing during 26 rainfall events from April to

Ogtober 2017, the impacts of vegetation coverfon the Jhydrological performance of green rtoofs were investigated using runoff and peak

discharge péduction rates and time-delay of runoff g;sneration and peak discharge ‘as indices. For the: 12 green roofs, there was a

significantly négative correlation (P <0.01) hetween rﬁnoff-r“éagpﬁf)ln rate and rainfall event volume. For low rainfall ( <10 mm) , the

runoff réduéilon rates of all the green roofs were equal oF close to 100%. When the rainfall volume increased to about 30 mm, the

runoff reglﬁ(:tion rates .dropped to below 70% . For the heaviest rainfall event during the observation period (81.4 mm), the runoff

reduction rates of all the green roofs were less than 55%. The impacts of vegetation on the hydrological performance of green roofs

changed with rainfall conditions. The differences between runoff reduction rates of green roofs with different types of vegetation cover

were largest for the heavy rainfall events. For the moderate rainstorm events, the differences were slightly lower. For light rainfall

events, however, no significant differences were observed among the runoff reduction rates of green roofs with different types of

vegetation cover, as little runoff was generated. Vegetation cover could enhance the hydrological performance of green roofs, as the

runoff and peak discharge reduction rates and time-delay of runoff generation and peak discharge of green roofs covered with vegetation

were all better than those of the bare substrate for all the groups of rainfall events except the light rainfall. Vegetation-covered green

roofs with P. grandiflora performed the best, as the average height and aboveground biomass per unit area of P. grandiflora were the

largest.

Key words: green roof; rainfall; vegetation; runoff reduction; peak discharge mitigation
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Fig. 1 Structural diagram of the experimental devices
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