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Research on Rainwater Storage Capacity at Plot Level and Preliminary
Exploration of Its “Dual Purpose for Routine and Emergency” Application
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Abstract: Aiming at the flood disaster problem in Pingliang City, the MIKE URBAN software was
employed to establish a rainwater storage capacity assessment model. The study investigated the optimal
scale of rainwater storage facilities at the plot level and explored key operational considerations from the
perspective of “dual purpose for routine and emergency” application. The simulation results indicated that
for catchment areas of 5.0—-15.0 hm®, under short-duration rainfall events with a 2-year return period, the
optimal scale of rainwater storage capacity was 50 m’. This could reduce peak flow by 50.7% to 75.7%
and enhance the system’s design return period from the 2-year to the 100-year standard. For a catchment
area of 10.0 hm* under long-duration rainfall events with a 20-year return period, the optimal scale of

rainwater storage capacity was 50 m’, which could delay the peak flow occurrence by 123 minutes. In
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terms of the operation and maintenance of “dual purpose for routine and emergency” rainwater storage

facilities, the storage pond should be activated 30 minutes after the rainfall onset or when the inflow

exceeded the downstream pipe capacity. After the peak flow, excess rainwater was discharged via

overflow, and the facility should be emptied within 2-5 days after the rainfall ends.
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Fig.1 Architecture diagram of capacity evaluation model

for storage facilities
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Fig.2 Plan of drainage pattern in Longdong Mingzhu

community
R 48 T B 1 110 FH R K] DA R BRI 40, s
et FL—BAE 5. 0~15. 0 hm?, [7] Bf AR 35 [ 45 W 2k /)N
DX P19 T2 b 4RI 7K A8 D 46 2, 46 LAl T K
T A3 504 '5.0.7.5.10.0,12. 5. 15. 0 hm* 4 MIKE

URBAN #
2.2 MR&EH
2.2.1 FEImEH AL

3 o AR TSP T RO 3 X R O, S T AR
s A5E 70 2 51 0 BV T, SR B AN S R I 22
S, DUAR V2 3l T e 05 M B T SRR R AR S
B, AR T R TR T R EELE R 0. 54
2.2.2 FEWNIISAAE

by B 2 TR AR - T e g ) A T R Y,
BB IAARE T BYASEALL R - 3 1T Ao o4 R R 2R
ok T 500 R D O Tt T v 3 DX 2 T 8 A 3
AR ) b 1R [ E B R 2 h 4 DT A1 24 h
K i i R A E O o 1.2.3.5.20, 100 4F — i 5
B 2 b Dy B R R A S 5 R 16. 87,24, 36,
28.69.34.15.49. 03.66. 31 mm,2.3.5.20,1004F—
i I 24 b Dy B RN B 4 0 Ol 53,12,

63.12.76.36.110.00,149.99 mm. HH,2 h%
s LAY B T TR AL A0 P 3 s o 12 N R I R R AIE 3R
PR FETR A2 P AE 37~49 min, SN B 2 50(r)
S} 0. 33, BT WA AF H BREREIR] A 41 min, 3% FR 259 %
R TR iR B ARG T G 5 1, A g s A T R G A A
13877,

45
4.0 EIH

35 —1%F —24 —34
—54F —104F—204F
3.0 —— 304 —504F — 1004F
2.5 \

2.0
1.5

1.0 /
0.5 Z -

[ 58 B/ (mm/min )

() e——— —— .
18 152229 36 43 50 57 64 71 78 85 92 99106113120

t/min
B3 T2 hiEmnnaiEmma
Fig.3 2-hour short-duration typical rainfall pattern of
Pingliang City
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Tab.1 Drainage outflow under different catchment

areas and storage facility scales (2-year return

period)
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, | FUBL | k) | wE) | B (| (m¥ | % |
hm m’ min | min s) s) "
0 0.37
50 8 17 0.09 | 0.28 | 75.7 | 0.015
5.0 | 100 11 29 0.05 | 0.32 | 86.5 | 0.009
150 15 40 0.03 | 0.34 | 91.9 | 0.006
200 19 50 0.02 | 0.35 | 94.6 | 0.005
0 0.54
50 7 17 0.15 | 0.39 | 72.2 | 0.014
7.5 | 100 14 28 0.08 | 0.46 | 85.2 | 0.009
150 14 40 0.05 | 0.49 | 90.7 | 0.006
200 15 53 0.04 | 0.50 | 92.6 | 0.005
0 0.63
50 7 16 022 | 041 | 65.1 | 0.013
10.0 | 100 11 25 0.12 | 0.51 | 81.0 | 0.008
150 13 34 0.08 | 0.55 | 87.3 | 0.006
200 13 43 0.06 | 0.57 | 90.5 | 0.005
0 0.66
50 6 20 0.28 | 0.38 | 57.6 | 0.012
12.5 | 100 12 27 0.17 | 0.49 | 74.2 | 0.007
150 12 36 0.11 | 0.55 | 83.3 | 0.006
200 12 47 0.08 | 0.58 | 87.9 | 0.004
0 0.67
50 20 0.33 | 0.34 | 50.7 | 0.010
15.0 | 100 32 021 | 0.46 | 68.7 | 0.007
150 11 36 0.15 | 0.52 | 77.6 | 0.005
200 11 44 0.11 | 0.56 | 83.6 | 0.004

3.2 MEHBEIRE TS MR LR

BT e 3 X 20 4F — 38 0 P 5 B A b
[R5 380 S o Tl 14 b R 34 T R 24 10. 0
hm?, 76 20 4F — 8 S B 450, FI0 K m AL
10. 0 b 148 I A 9 43 591 18 AN ) BASE ) 180 25 188 i
HEATASADLSE G | PR AR 401 45 5 5 JC R 5 140t 179 X HRE
YLUEATXF L, T 0 B BT 8 1A A )
WERCR SR, S5 RN 2 R . nIA, 5T E
Jit % 2 A L 7R A8 I R B A1 B 50~200 m?® [ 3
E i, e U6 45 37 A HE K A Y R R SE 2% 5~11
min , WE(E It it H A (AT AE 27 123~155 min, WE(E I

+ 128 -



www. cnww 1985. com

ARG, % e B @ A E AT AL &7 R

A2k FH1H

I 22. 8%~31. 6% , fE A PSR 25 14 T, /N ELASR
10 Bt Y i AR B B BRI — 2 Y
REK(SEREIES e INEE TNk 6= SN EROYI
B 2 B RS Sy 50 m?, 550 BEZHAH HE , BE A% HI ek
22. 8% HYWE(EL T it , HY LA RIAE 2% 5 miin, W6 {30 4
B (] SE 28 123 min, HUL, S35 B IBA TR R,
J3E X 20 4 — B R, 2K AR 10. 0 hm 1, 78
A WA S 50 m FY I 3 B R 3 BRAY , 9 B
F2 AEEEEEIETHHIMEKERERL(20FE—8)
Tab.2 Drainage outflow under different storage

facility scales (20-year return period)
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F5/m® | [8]/min | [d)/min | (m/s) e ’ m™
0 0.79
50 5 123 0.61 0.18 22.8 | 0.005
100 6 126 0.59 0.20 25.3 | 0.003
150 140 0.56 0.23 29.1 | 0.002
200 11 155 0.54 0.25 31.6 | 0.002
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Fig.6 Upstream pipeline flow of storage facility (2-year

return period, 50 m® storage volume)
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