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A Model with Double EXP Function for Runoff Coefficient Calculation in
Wuhan
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Abstract:  The national standard evaluates the comprehensive runoff coefficient based on the
technical conditions of urban building density and design recurrence period. In this paper, the runoff
coefficient calculation model with double EXP function was established by using two runoff calculation
indexes of regional average population density and cumulative rainfall, and the fixed values specified in
the national standard was transformed into dynamic values. The instantaneous comprehensive runoff
coefficient calculated by this model conformed to the numerical characteristics of 0—1 and the S-curve
variation. The storm peak flows of Tianjin Road drainage system with the highest population density area
and Gangxi drainage system with the general population density area in Wuhan calculated by the
instantaneous comprehensive runoff coefficient were compared with those specified in the national
standard, which indicated that the performances of urban rainwater drainage system and the urban
waterlogging control system increased by 35.7% and 11.6%, respectively. The calculation model has
significant benefits for optimizing stormwater engineering design and improving urban waterlogging

control system.
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Fig.1 Planned population density distribution of

centralized construction area in Wuhan in 2035
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Tab.1 Urban building density and regional average

population density in Wuhan
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Comparison of instantaneous comprehensive runoff

Fig.2
coefficient curves for two functions
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Tab.3 Nodal mean samples of instantaneous comprehensive runoff coefficient for 24-hour rainfall in Wuhan
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Tab.4 Nodal fitted mean values of instantaneous comprehensive runoff coefficient for 24-hour rainfall in Wuhan

REEHE

B | 24 h[% BT R AR R ECT SSLEME
Hl/a [FHH/mm| 50 A /hm?[100 A/hm?150 A/hm?200 A/hm*[250 A/hm300 A/hm’350 A/hm?400 A/hm?(450 A/hm?|500 A/hm’
2| 1153 | 0204 | 0341 0.433 0.500 0.550 0.591 0.623 0.651 0.674 0.694
3| 1448 | 0267 | 0415 0.506 0.569 0.616 0.652 0.682 0.706 0.726 0.744
5| 181.1 | 0339 | 0.490 0.577 0.635 0.676 0.708 0.734 0.755 0.772 0.787
10 | 228.6 | 0422 | 0.568 0.647 0.697 0.733 0.760 0.782 0.799 0.814 0.826
20 | 2743 | 0489 | 0.626 0.696 0.741 0.772 0.796 0.815 0.830 0.842 0.853
30 | 3003 | 0522 | 0.653 0.719 0.761 0.790 0.812 0.830 0.844 0.855 0.865
50 | 3321 | 0558 | 0.682 0.743 0.782 0.809 0.829 0.845 0.858 0.868 0.877
100 | 3739 | 0599 | 0.714 0.770 0.805 0.829 0.848 0.862 0.873 0.883 0.891
e 24 WFEEH R4 A 5 min.

H /N 28 AR T 14 O 22 2 51 JE A RUSR fie
ZHOTE . PRI R P 2 s EXCEL B, 90 th 4%

BT Z

J7 2500 [l AR R 1R 22 A 36 4 b, 38 1
PRI SR, (A TR 58 22 A6 00 45 A [ (I 31 /), L

HZHO AR RDR i SR

*, W%E%i’ﬁéﬁﬂ{ﬁ*ﬁxﬁ%%%ﬁi@

B — i

DA 3719 s B {EL AR

AR RN B4 ) F A, AP A5 B R A 5

BRI 80 1 45 5

PR AR RN A P S

S E A REAS G o Xk A X 1R 25 R, R E A
0.238% , B KA K 2. 172%.

2 BAKLE
2.1 ERSHERR
ST RAEAS i £ (0] U T 2 A X L DL RT3

ST AR BT R B SRR B AR (OGS 1 50-2~500-
100) , #2445 BE G238 A REAIG , AT BT 4 50-2
FEAMZ M STEAE MBI . 11 24 hi i1 M A

B LS [ W AR AR, 4% DG SR R [l A i 43 Ry
STEA R T4 BH ., PR A 78 oy 3 3 =1 AR
T ARBOT AT SRR STEA R BN B A

50-2 54 wﬂfrﬂﬁzts 2 e 50-2 5% wﬂlﬂ &
4002 % *ﬁf#ZK 2 -=-100- 23€ SI‘U 5
—50-1003 f wﬁ# 2% = -50-100
B op 200~ 100 56 é}g—soo 1007& E L
Eos ,~m ==
%20.6
OO AL /| 7 777)  iis.ssesseseessussessesisessiietiiiisissnan
Lost /1 LT
'E:'Oz .e
EE()

1 21 41

PRI A]/S min
E3 XETREARMESE &N

61 81 101 121 141 161 181 201 221 241 261 281

FLrp o7 3 i e R BT AR T 5 X0 L 1Y) 24 h 35
Ro P AREAS 2R, A1 il R 80 7 P )
124 hiZ it AL A i 2k . B IR 3 AT, X T 24 h
BISIREm , G SRR R A4 7 BEE K

Fig.3 Comparison between sample curves and regression
curves of key nodes

BT 24 hixcit R B SCEEY 5 500~ 100 FA g

BRMABILES.

/\

« 64 -



www. cnww 1985. com M iE L F L EXP R # R

Bt AR

VA KA 4 %405 HoH

= A
=8

5 KT = 500-100 HyHEAT ¥

Tab.5 Instantaneous comprehensive runoff coefficient
of 500-100 key nodes
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Tab.6 Comparison of the mean value of instantaneous comprehensive runoff coefficient with that of national

standard in Wuhan
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Tab.7 Comparison between the calculation of runoff coefficient model and national standard in cases in Wuhan

5H T Mg SRR | BRI 2R G | BRI e | EARSE AR | BRI | BT T g e
S »ila RS i B N o B IO,
M /mm | 727 R (m*+s™") AR (m’-s™) [E| Fr b8 5/ %
3 85.4 0.870 23.03 0.68 18.00 27.9
. R 5 106.4 0.910 28.52 0.70 21.94 30.0
REEMHEK RS
50 192.1 0.972 49.19 0.95 48.08 2.3
100 214.9 0.978 54.72 0.99 55.39 -1.2
3 86.2 0.789 81.20 0.55 56.60 43.5
. 5 107.3 0.849 107.27 0.60 75.81 41.5
WIHEK RS
50 193.5 0.951 210.90 0.76 168.54 25.1
100 214.9 0.962 238.55 0.80 198.38 20.3
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