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A Study on urban runoff by deter ministic simulation techniques
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ABSTRACT

In the past, the design flow of the urban storm drainage systems has been used largely on a basis
.of empirical and experience, and the the rational formula one of empirical method has been widely
.used for our country, as well as world wide.

But the empirical method has insufficient factor because minimal consideration is given to the
relationship of the parameters in the equation to the processes being considered, and considerable
use of experience and judgment in seiting values to the coefficients in the equation is made.

The postcomputer era of hydrology has brought an acceleration development of mathematical metho-
ds, thus mathematical models are methods which will greatly increase our understanding in hydrology.

On this study, a simple mathematical model of urban presented by British Road Research
Laboratory is tested on urban watersheds in Ju An Ju Gong Apartment. The basin is located in
Kan Seog Dong, Inchon. The model produces a runoff hydrograph by applying rain all to only
the directly connected impervious area of the basin.

To apply this model the basin is divided into contributing areas or subbasins. With this informat-
ion the time area for contributing is derived.

The rainfall hyetograph to design storm for the basin flow has been obtained by determination of
total rainfall and the temporal distribution of that rainfall determined on the basis of Huff’s method
form historical rainfall data of the basin. The inflows from several subbaisns are successively
routed down the network of reaches from the upstream end to the outlet. A simple storage routing
technique is used which involves the use of the Manning equation to compute the stage discharge
curve for the cross-section in question.

To apply the model to a basin, the pattern of impervious areas must be known in detail, as well
‘as the slopes and sizes of all surface and subsurface drains.
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Computation of Virtual Inflow Hydrograph

Number of Inlet=1 Area(1)=165 Area(2)=2691
Step Time Rain QD) Q) Inflow(//s)
1 0 0.00 0.000 0.000 0. 000
2 5 3144 1.441 0. 000 1. 441
3 10 26.76 1.227 23.503 24,730
4 15 45.96 2.107 20. 005 22,111
5 20 54.24 2.486 34.358 36, 844
6 25 77.52 3.553 40. 548 44,101
7 30 99. 96 4.582 57.951 62,533
8 35 57.60 2. 640 74.726 77.366
9 40 60.72 2.783 43. 059 45,843
10 45 58.32 2.673 45.392 48, 065
11 50 48.48 2.222 43.598 45,820
12 55 17.88 0.820 36. 242 37. 061
13 60 11.04 0.506 13. 366 13.872
14 65 0.00 0. 000 8.253 8.253
15 70 0.00 0. 000 0. 000 l 0. 000
Computation of Virtual Inflow Hydrograph
Number of Inlet=2 Area(1) =336 Area(2)=2777

Step Time Rain QD Q) l Inflow(l/s)
1 0.00 0. 000 0. 000 0. 000
2 5 31.44 2.935 0. 000 2.935
3 10 26.76 2.498 24.254 26.752
4 15 45.96 4.920 20. 644 24.934
5 20 54.24 5.063 35. 456 40.519
6 25 77.52 7.236 46.843 49.079
7 30 99. 96 9.330 59. 803 69. 133
8 35 57.60 5.376 77.114 82.491
9 40 60. 72 5. 668 44.436 50.103
10 45 58.32 5.444 46,842 52.286
11 50 48.48 4.525 44.991 49.516
12 55 17.88 1. 669 37.400 39. 069
13 60 11.04 1.030 13.794 14. 824
14 65 0.00 0. 000 8.517 8.517
15 70 0.00 0. 000 0. 000 i 0. 000
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Apartment
® 2 WAL A FE EAG 270x FFEBEEM
Compution of Actual Hydrograph
Routed From Inlet-1 To 2
Step ’ Time / Rain ’ Inflow P.+P.. Qu+ S, 2S,/T Actual
! |
1 ’ 0 0.00 0. 00 0.00 0.00 | 0. 00 0. 00
2 5 31.44 \ 1.44 1.44 1.53 117 0.37
3 } 10 26.76 24.73 26.17 27.29 14.15 13. 14
4 15 45. 96 J 22.11 46. 84 47.46 22.32 25.14
5 | 20 54.24 ’ 36. 84 58. 96 56. 82 25.86 30. 96
6 | 25 77.52 . A4.10 80.94 74.83 32.35 42.48
7 | 30 99. 96 i 62.53 | 106. 63 | 97.77 40.18 57.59
‘ ,
8 | 35 57.60 | 77.37 . 139.90 | 122,94 48.36 74.58
9 ‘l 40 60. 72 \ 45.84 123. 84 97.77 40,18 57.59
10 : 45 58.32 i 48.07 93.91 77.57 33.31 44,26
11 | 50 48.48 " 45.82 93. 88 83.15 35.24 47.91
12 ‘ 55 17.88 | 37.06 82.88 69.48 30.46 39. 02
13 | 60 11. 04 | 13.87 50.93 43.05 20.60 22.44
14 | 65 0.00 | 8.25 22,13 | 20. 61 11.20 9.41
15 | 70 0.00 ! 0.00 8.25 9.80 5.97 3.83
16 75 0.00 | 0. 00 0.00 2.07 1.53 0.54
17 | 80 0.00 | 0.00 0.00 | 1.06 0.84 0.23
18 | 8 0.00 | 0.00 0.00 | 0.67 0.54 0.1
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19 90 0.00 0.00
20 95 0.00 0.00
21 100 0.00 0.00
22 105 0.00 0.00
23 110 0.00 0.00
24 115 0.00 0.00
25 120 0.00 0.00
26 125 0.00 0.00
27 130 0.00 0.00
28 1135 0.00 0.00
29 140 0.00 0.00
30 145 0.00 0.00

0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0. 00 0.35 0.30° 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
0.00 0.35 0.30 0.05
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