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Monitoring and Evaluation of Green Roof Runoff Reduction Effect
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Abstract; Based on three years of continuous experimental monitoring data, the runoff generation
pattern of green roofs was revealed, and the runoff reduction effect of green roof during actual operation
was quantitatively identified. The results showed that the volume capture ratio of annual rainfall of green
roof was 77% . Among the 174 rainfall events, the runoff was generated by the green roof only in 33
rainfall events, which mostly occurred in heavy rain and above. As the increase of the total rainfall
volume , the runoff coefficient of the green roof gradually increased. For torrential rain and extra torrential
rain, the runoff coefficients of the green roof were 0. 35 and 0. 44, respectively. The volume capture ratio
of rainfall of the green roof was generally above 50% . With the increase of the total rainfall volume, the
volume capture ratio of rainfall was gradually reduced, and there was a power function relationship
between them. The green roof also had a good effect on flow peak reduction, which had a high correlation
with the volume capture ratio of annual rainfall, and the correlation coefficient was 0. 95. The initial loss
process of green roof played an important role in the delay and storage of rainfall. The proportion of initial
loss (the ratio of the initial loss to the volume capture of rainfall) of typical events was up to 90% , and

it decreased with the increase of the total rainfall volume, showing a logarithmic function relationship.

HEE£WE: ERAETRENSEEREERET(20172X07103 -002 ,20172X07103 -007) ; IkEHEAMZEES
FEEFMIE (8194061 8184075) ; JtRERHHRBEKXRHLZIE (Z181100005318003 )
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The volume capture ratio of annual rainfall contributed by the initial loss process was about 51% , which

was roughly equivalent to 10 mm of design rainfall, indicating the green roof had a storage volume of 10

mm.

Key words: sponge city;  green roof;

effect; initial loss process
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Fig.1 Schematic diagram of green roof
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Fig.3 Distribution of different levels of rainfall events
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Tab.1 Runoff generation characteristic

o H SRS PRI PR % BER i/ mm | SR/ mm | IR

J/NFR 122 3 2.5 132.9 0.47 0
R 27 12 44.4 200.2 3.63 0.02
PN 14 7 50.0 274.4 25.74 0.09
EX ] 10 10 100.0 447.4 156.55 0.35
LRy i) 1 1 100.0 264.7 117.31 0.44
&t 174 33 19.0 1319.6 303.70 0.23
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Tab.2 Statistics of green roof runoff generation characteristic response to typical rainfall

W0 | pesm] | BW [ W | ERGE | RE | 0 My

JE\IE/mm Hibst/h Fi/d YEIR/ % HIER/ % min min
2014 -06 - 10 HRR 14.50 0.42 3 99.0 99.0 20 10
2014 -06 —17 TR 44.30 1.67 2 60.4 45.7 35 5
2014 -07 - 16 b3 30.70 1.42 1 66.2 66.2 10 0
2014 -08 -30 PN 21.00 1.75 7 92.3 93.4 0 0
2014 -08 -31 P31l 37.80 2.08 1 50.4 47.9 15 0
2015 - 06 -26 5 33.20 2.67 7 84.8 78.8 75 5
2015 -06 —27 E-351] 33.50 1.00 1 50.1 56.4 10 0
2015 -06 -29 IR 8.30 2.25 3 96.9 98.3 35 35
2015 -07 -27 E2q ] 54.380 4.58 1 54.4 36.3 15 0
2015 -08 -01 I RR 9.70 1.00 1 88.6 93.5 10 25
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#E 3R 2 ( Continued )
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2015 - 08 - 07 TR 52.00 1.58 1 54.7 63.3 0 10
2016 -07 - 19 PN 27.80 13.42 5 92.8 91.5 360 15
2016 -07 =20 | KK Z=W 264.70 26.75 1 55.7 53.3 15 0
2016 -07 -25 HRR 11.80 3.42 5 96.3 96.9 155 25
2016 - 07 =27 K 24.30 2.42 2 84.3 87.0 5 0
2016 -07 -30 T 62.20 4.25 3 61.2 52.6 150 20
2016 - 08 - 06 Rl 12.10 1.00 6 99.6 9.1 25 5
2016 —09 -22 K 28.70 10.42 4 95.0 95.6 95
2016 - 09 -26 K 18.00 3.92 4 83.5 89.7 20 80
2016 - 10 - 06 E=351] 31.40 18.25 2 87.4 85.9 200 0
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Fig.4 Relationship between volume capture ratio of rainfall
events and total rainfall volume or antecedent dry time
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events and flow peak reduction rate
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