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An Experimental Runoff Formula in Building Roof Area
for On-site Rainwater Management
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Abstract

This study proposes an experimental formula for cumulative runoff analysis in building roof for
on-site rainwater management. We can not find an appropriate method for roof runoff analysis
because of its small area scale. A new runoff equation formula for rainfall depth(D) and cumulative
runoff volume(V) is developed on roof runoff conditions. Reliability of the formula is verified with
field experimental runoff monitoring for two years in two buildings of rainwater management system.
This experimental runoff formula can root the cumulative runoff volume from roof area and rainfall
depth, then develop reasonable inflow condition for rainwater retention tank design.
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Table 1. Roof Runoff Condition and Rational Method

= Roof runoff analysis Rational formula (Lloyd et al., 1906)
goal BAAERsle] mE RS A A FEfolA HAlsks AFiEtd(my/sec) A5
scale °F 500~2,000m’ (0.05~0.2 ha) 2k 100~1,000 ha
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assump | —ot HF FHAF ok RSN FA - TRk BT
~tion -H|agk WA g2 fetAgel 9k Az = A Ho HWRAE
A -TEAT L =R 540 e JEAQ] A
A%k gto® Bl JTHASCE, 1992). A% X453 2 A AeEA(n
H}FZ= % ] 7ﬂ0 1 E } AT ZF
o]‘o‘l‘ﬂﬂi —? 35 5ol ot &4 =3] vl 00 XESERE AZAF
2% Aog 7F4E 4 Ut} Akan and Houghtalen

(2003)7 Methods and Durrans(2003)= %A1 A 43} 2+

o wRaRd e G FUE £Ae FAY
F 9 Ao AAsm Quk ols ge J1E Aol
AN AFE ARFEANN AW, FAAR, AT o
Fude] o@ e S st A QE
AE=Z

= 78l Table 1—4 A& FEdA
R e I S RGO [ I

FZolD)e] AAE Ba. (D o]
2 SRERE Ao,

V(t) = ax D(t) x A% 0.001 @

t NN & AR
V(t) © ARE 741 €] 2 fr 284 ()
AT AFE A/ A -84

D(t) © AIE t74A1€] 2 Z-g-Zlo] (um),

ot A] AAIE Eq.(1)e] Ae4de AEsy] s

%} o]
A AR, NS BHOR AE TG
3} : :
-

Runoff flow : Q(t) ‘

F

Rainfall depth @ D(t) l

Roof area : A

I

Cumulative volume

Rainfall volume (V__(t} ) = D(t)x A
Runoff volume ( V,, (1) ) = T(Q(t) x at)

Cumulative volume curves

[

ratio(a } = runoff volume/rainfall volume

Fig. 3 Field Monitoring and Calibration of Roof
Runoff Ratio
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o]zke- Ao A 2005% 4LFE] 2007 497}4%] oF Ragab et al.(2003)°] A|A1&F 0.90~0.999F Hlasl &
2d &<F E1~E69 % 670 -9-AH&HTable 3) TAYA| MAgel e #o= Add 5 Qlvh ¥us A5
Eq. (D& ol 8% 73 843 45 F47584 Zo] £ El3 E3ollA 7384 4o dejrh 2 o
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Table 2. Specification of Water Level Meters
spec’ Al € position graduate school dormitory building #39
type sonic sensor floating sensor
model LM-100 HT-100RV
company Hydrosonic (Korea) HITROL (Korea)
range 0.3~2.0 (m) Max. 6,000 mm
sensor signal 1,000~2,500 (Hz) DC 4~20 mA
error 0.1% 0.1%
Table 3. Monitored Rainfall Events
event date position ramf(ertrlllniepth duration time (min) pf;l;}rllgerzis:]t)y
El 2005.4.9 4597 400 2.03
E2 2005.4.19 dormitory 16.51 380 1.78
E3 2005.5.5 29.21 1,440 1.02
E4 2006.6.29 8.89 280 3.56
E5 2006.7.10 Bd" #39 8.13 240 1.52
E6 2007.4.10 2.03 30 2.03
Table 4. Analysis of Measured and Calculated Cumulative Runoff Volume
event depth cumulative volume at peak time(m’) total volume(m’)
(mm) rainfall runoff ratio(a) rainfall runoff ratio(a)
El 45.97 4.26 3.16 0.74 96.45 89.28 0.93
E2 16.51 2.13 213 1.00 34.64 32.33 0.93
E3 29.21 3.73 3.15 0.84 61.28 59.56 0.97
E4 8.89 3.32 2.04 0.61 8.31 8.01 0.96
E5 8.13 1.42 1.23 0.86 7.60 7.16 0.94
E6 2.03 0.48 0.89 1.87 1.90 1.75 0.92
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