KIEAE Journal, Vol. 16, No. 1, Feb. 2016, pp.67-71

Korea Institute of Ecological Architecture and Environment

NEE 4=t 24QEX U0 iE A

Runoff Reduction Effect of Rainwater Retentive Green roof

\:ﬂ}iog*, )J%‘jvor** . 73"]’3***- %:},‘}03****

Baek, So-Young™ + Kim, Hyun-Woo™" + Kim, Mi-Kyeong ~ + Han, Moo-Young"~

ok

* Dept. of Civil and Enviromental Engineering, Seoul National Univ., South Korea (baik901010@naver.com)
** Dept. of Civil and Enviromental Engineering, Seoul National Univ., South Korea (khwooll33@naver.com)
*** Instutite of Construction and Enviromental Engineering, Seoul National Univ., South Korea (bmw337@snu.ac.kr)
***% Corresponding author, Dept. of Civil and Enviromental Engineering, Seoul National Univ., South Korea (myhan@snu.ac.kr)

ABSTRACT KEYW ORD
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Purpose: There is a growing interest in rainwater runoff reduction effect of green roof, as flooding caused by ﬁlggz)\}iﬂ
increasing impervious surface is becoming more and more frequent in urban areas. This study was conducted to prove ° g _§_ g_'ﬁo ot
&
runoff reduction and runoff delay effect of the retentive green roof and to investigate its influencing factors to the HZ=9oz=x{zt

rainfall events that occurred in the summer of 2013. Method: The experiment intended to monitor the runoff quantity

of the retentive green roof(140 m?) and normal roof(100 m?) in #35 building in Seoul National University, Seoul, Korea
for 75 days in 2013. Result: On analysis of 9 rainfall events, it showed that the retentive green roof has 24.8~100% of

retentive green roof
Rainwater retention
Runoff reduction

runoff reduction ratio, 21.2~100% of peak flow reduction ratio, 0.5~3.75 hours of peak delay, and 1.8~7.2 m® of  peak flow reduction
retaining capacity in an area of 140 m?2. It shows different results depending on rainfall and antecedent dry days. The

results show that runoff reduction effect is effective when the rainfall is less than 50 mm and antecedent dry dayis ACCEPTANCE INFO
longer than five days on average. By installing retentive green roofs on buildings, it can help mitigate urban floods and  Received November 20, 2015

rehabilitate urban water cycle.
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Fig 1. Monitoring equipments of the Control roof and Green roof of
full scale site at Seoul National University
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Fig. 2. Cross section of Control roof(a) and Retentive green roof(b)
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Fig. 3. Daily precipitation from Jul 2, 2013 to Aug 14, 2013 and the
object of 9 events
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Fig. 4. Runoff rate at the retentive green roof and control roof for rain
event6 dated Aug 23, 2013

49mm

45.1mm

Accumulated runoff {mm)
m
S

- 3.9mm
-
-
_—

0:00 2:00 4:00 6:00

Elapsed time (hr)

Rain fall

Control roof = == = Green roof

—a— Retained water at Control  —s— Retained water at Green

Fig 5. Accumulated rainfall runoff at the retentive green roof and
control green roof for rainfall event 6 dated Aug 23, 2013
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Fig. 6. Retained water at the retentive green roof for 9 events
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Table 1. Summary of the results for selected rainfall events during the test period

Rainfall A;tecegent Runoff’ Runoff refggg " Peak flow j‘)leoitl/{ Peak flow ) Peak
Event Date ry day Normal Green ratio Normal Green reduction Ratio delay
A B (A-B)/A*100 C D (C-D)/D*100
(mm) (days) (mm) (mm) (%) (mm/hr) (mm/hr) (%) (hours)
El 72 515 13 50 0 100.0 12.8 0 100.0 -
E2 7/4 32.5 1 32 0.3 99.1 15.7 1.5 90.4 1
E3 7/8 68.5 3 63.3 44.2 30.2 16.1 4.5 72.0 1
E4 7/22 84.5 3 79 594 24.8 42.1 10.6 74.8 1.5
E5 8/18 13 11 12 0 100.0 2.7 0 100.0 -
E6 8/23 49 3 452 14.2 68.6 18.9 5.1 73.0 2.8
E7 8/29 47 5 45 5.9 86.9 57 0.2 96.5 3.75
E8 9/13 90 1 85.1 60 29.5 18.9 11.9 37.0 1.6
E9 9/14 11 0 10.3 0.7 93.2 3.3 2.6 21.2 0.5
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Fig. 7. Peak reduction ratio according to antecedent dry day(a),
rainfall(b) for 9 events at green roof
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Fig. 8. Peak reduction ratio according to antecedent dry day and
rainfall for 9 events at green roof
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