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Inter-annual Changes in Runoff Quallty from Green Roofs Wlth ‘Different Vegeté-tlon

ZHANG Sun-xun' ZHANC Shou-hong'** , GE De YAN ng YANG Hang', WANG Ren Zhong yuan WEI Liang-yi' , ZHANG. Cheng -yt

(1. School of Soil and Wa‘ter Conservation, Beijing Forestry Umversny, ﬁp‘ljm"g 100083, China; 2. Beljlng Englneenng Résearch Cenler of Soil and Water Cnnse.watlon
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Abstract: As an 1mp011dnt meas.ure of the sponge citf; gréen Ioofs have rﬂ(‘el\’ﬁd extensive atention in recht ;{eprs To 1mest,lgjdte the inter-annual (hdnges in runoff quahtv

. ot

of green! roofs with different vegetanon types, three greén roofs mﬂ; different fégetation cover ( Sedum linedire , Pértulaca grandl ﬂom and a non-vegetated contrdl), were st up
in Beijing. The influences of vegjetdtlon and monitoring peqod on runoff uality from the green roofs were evzludted usmgj the plant growth characteristics and the qudhty of
rdinwat et and jfinoff from the green roofs during the rainy season of 2017-2019. Theresults showed that allthree green roofs were the sinks of NH," -N, and the average mass
-P, DCr, DCu, and DNi. The green roofs covered with

S. linéaretandP. gmndlflora were sinks of NO; -N in 2017 and the average mass concentration reduction rates were 71.4% and 99. 5%, respectively, but they became

J
concentfation reductiongrates were,Between 50. 1% and 79. 2% . However, ‘alk fﬁree _grEen roofs were sources of PO] ~

sources of NO; -N in hoth 2018 and 2019. However, the non-vegetated control was the source of NO; -N in all three rainy seasons. Both vegetation type and length of
monitoring lpen'od had significant effects on the mass concentrations of NO, -N, PO}~ -P, DNi, and DCu in runoff from the green roofs (P <0.05) but had no significant
effects on the mass concentrations of NH," -N and DCr in runoff from the green roofs (P >0.05). Tn 2017-2019, the mass concentrations of NO; -N in runoff from the non-
vegetated control and the green roofs covered by S. lineare and the mass concentration of PO] ™ -P in runoff from the green roof covered by P. grandiflora increased yearly. The
mass concentrations of DNi and DCu in runoff from all three green roofs increased in 2018 but dropped in 2019. Among the green roofs with different vegetation types, the
green roof covered by P. grandiflora showed better NO, -N retention capacity than that of the other green roofs but may have increased the concentrations of PO; ™ -P, DN,
and DCu in the runoff.

Key words: green roofs; runoff quality; inter-annual changes; vegetation; nutrients; heavy metals
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Fig. 2 Weather conditions in rainy seasons from 2017 to 2019
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Table 1  Characteristics of the selected rainfall event

in rainy seasons from 2017 to 2019

e Ve F 1 Ve Bt KT
(-H-H) /mm /mm-min !

1 2017-07-06 44.8 1.16

2 2017-07-07 17.6 0. 60

3 2017-07-14 81.4 2.76

4 2017-08-22 4.2 0. 44

5 2018-07-07 24.9 1.24

6 2018-07-16 131.6 1.12

7 2018-07-21 17.4 0.88

8 2018-07-24 19.7 0.12

9 2018-07-25 20.0 0.72

10 2018-08-08 18.2 0-68

11 2018-08=11 16.4 ""'9392-‘
12 " 2018-08-18 18.1 0.4

13 2019-07-10 152 Jomn

14 I 2019-07-22 2.0 047"

15 - 12019-07-28" 92.6 | #1164
16 2016-08-02 27.2 ) e
17 [ = 2019-08%04 I/ | 24.2 0476

18 4/ 2019.08:06 4 52.4 LW _-
19/ 2019-09-09 72.0 Tt
20 S 4 2019-09-13 20.0 % 0.16

£ .

T 7K HA S TRk R 4 e R S I a3k 2
7 BRNH, NS, T /K e H A 35 2 49 5 9k B 7 2017
~2019 FF S TR EMEZER (P >0.05).
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Table 2 Inter-annual changes in pollutant concentration in rainwater
Eiztan 2017 4F 2018 4F 2019 4F:
p(NH; -N)/mg-L"! 0.63 0. 19b 1.66 +0. 95ab 2.16 0. 72a
p(NO; -N)/mg-L~! 2.15 =1.80a 0.80 0. 39a 1.18 £0.52a
p(PO}™-P) /mg-L~! 0. 046 +0. 027a 0. 071 +0. 086a 0. 002 +0. 003a
p(DCr)/pg-L~! 0.86 0. 09a 1.43 +1.43a 0.62 0. 58a
p(DNi)/pg-L~! 1.20 = 1. 04a 0.57 0. 05a 0.19 +0.25a
p(DCu)/pg-L~! O(KKH)a 2.82 +£5.94a 1.05 £0.77a
1) AR NG B2 7R8 R K 5 e ) 0 1 3 4 PR 25 5 (P > 0. 05)
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Fig. 3 Plant growth characteristics of the green-".. ! Eéy 20 {
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