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Runoff Characteristics Analysis for Interior Drainage Systems in
Urban Basin
-Application of SWMM-
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This study is carried out the analysis of the runoff characteristics for the design of the interior drainage
systems by SWMM in urbanization basin. The basin analyzed in this study is Bumuh-chun basin which is
located in Susung-gu of Taegu city. Huff method is used for rainfall distribution analysis. The optimal rainfall
duration in Bumuh-chun basin is analyzed as about 90 minutes decided from comparison of arrival time and
critical duration. Flood flow variation pattern is proposed through the comparison of the results of peak flow and
peak time analyzed by SWMM about pre-urbanization and post-urbanization of Bumuh-chun basin. It is known
that the variation of arrival time caused by the rapid increase of pavement rate in the upper area shows about

20~25 minutes faster than pre- urbanization.

Therefore, the management of surface water for design of water supply and drainage, and channel alteration
has to considered the variation of geological factors according to urbanization.
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Table 1. Geographical Factor of Bumuh-chun

Paddy Channel I{ouse Paved Area Forest
e () (k) (k) (k) (km") Lenmth | gope | A8 remark
n) (km”)

No. I il I il I il I i i i

1-0 0.430 0.030 0.198 0.088 0.022 0.257 0015 | 0534 6.815 6571 5.610 0.0636 7530

2-0 0.129 0.009 0.100 0.040 0.010 0.220 0.005 0.090 0.69%6 0581 1.350 0.0825 0.940

1-1 0.230 - 0.306 0.220 0011 0430 0.007 0.400 0689 0.340 1.130 00113 1410 C

1-2 0.051 - 0010 0.008 0.005 0.051 0.002 0.009 0.310 00145 0.060

3-0 0.250 - 0.001 0005 | 0035 | 0400 | 0007 | 0050 | 0452 | 0295 1.420 0.0126 0.750

1-3 0.250 - 0.008 0.002 0.265 0.004 0.005 0.006 0.800 00116 0.270

4-0 0.240 - 0.021 0.014 0012 0.400 0010 | 0060 0417 0.226 1.150 0.0362 0.700

1-4 0.129 - 0.004 0.030 0.100 0007 | 0070 0.030 0.030 0.200 0.0167 0.200 F

5-0 - - 0.020 0.020 0.500 0.500 0080 | 0.080 0620 0.620 1,200 0.0219 1.220

6-0 0.220 0.010 0.011 0.002 0.045 0500 0.023 0.060 0.641 0.368 1.600 0.0193 0.940

1-5 - - 0.030 0.030 0.070 0.070 0070 | 0070 - - 0.570 0.0067 0.170

7-0 - - - 0.300 0.300 0.020 0.020 0.100 0.100 1.080 0.0348 0.420

8-0 - - 0500 0.500 0.070 0.070 - - 1.200 0.0049 0.570

1-6 - - 0.032 0032 0.068 0.068 0030 | 0030 - 0.560 00153 0.130 I

9-0 - - 0.060 0.060 0008 | 0030 0.772 0.750 0.950 0.0752 0.840

10-0 - - - - 0.300 0.300 0040 | 0040 0.320 0.320 0.630 0.0615 0.660

9-1 - - 0005 | 0006 | 0410 | 0410 | 0030 | 0030 { 0415 | 0415 1.430 0.0342 0.920

11-0 - - - - 0.390 0.390 0.190 0.190 1.200 0.0084 0.580

1-7 - - 0.049 0.049 0.200 0.200 0.051 0.051 - - 0.670 0.0073 0.300

12-0 - - - - 0.586 0.586 0.120 0.120 - - 1.300 0.0035 0.720

1-8 - - - - 0.09 009 0090 | 0.09% - - 1.000 0.0038 0.200

13-0 - - 0.001 0.001 0.029 0.029 0080 | 0.080 0.119 0.119 0.980 00537 0.500

14-0 - - 0.014 0014 0416 0416 0.080 0.080 0.036 0.036 1.100 0.0038 0.560

1-9 - - 0111 0.111 0.070 0.070 - 0.600 0.0047 0.190 (0]

15-0 - - - - 0.800 0.800 0027 0.050 1673 1.650 1.800 0.0073 2.500

16-0 - - - - 0.150 0.120 0.040 0.040 0.160 0.160 0.600 0.0143 0.350

17-0 - - - - 0.140 0.140 0.030 0.030 0.030 0.030 0.600 0.0110 0.200

15-1 - - - - 0.050 0.050 0030 | 0030 - 0.300 0.0057 0.080

18-0 - - - - 0.200 0.200 0060 | 0.060 - - 0.710 00138 0.270

15-2 - - - - 0.040 0.040 0010 | 0010 - - 0.410 0.0034 0.050

19-0 - - - - 0.065 0.065 0.040 0.040 - - 0.380 0.0355 0.110

20-0 - - - - 049 0.4% 0.120 0.120 0.480 0.480 0.920 0.0308 1.090

15-3 - - 0.014 0014 0.334 0.334 0136 0.136 0.046 0.046 1.250 0.0072 0.530

21-0 - - - 0.315 0315 0215 0.215 - - 0.720 0.0042 0.530

1-10 - - - 0.350 0.350 0.190 | 019 - - 0.800 0.0069 0.540 P

1-11 - - 0.019 0.019 0.181 0.181 0070 | 0070 - - 0.600 0.0030 0.270 Q

I Past Area, I: Present Arca
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Fig. 2. Runoff System of Bumuh-chun Basin.
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Table 2. Probability Rainfall for Duration and Return

Period Analysis in Bumuh-chun

(Unit © mm)

il g |6 | 120 | 180 | 20 | 30 | 480 | 720 | 1440
T{ycar'

o33 | 23| B3| 97| 628| 71| 871107 | 1399 | 2089
5 |29 | 41| 508| 6] 893111291334 | 1686 | 2516
10 |38 | 475 | 09 8961058 | 1337 ] 1579 | 1996 | 2080
20 {377 |2 | 83911061 [ 1253 | 1584 | 1870 | 2364 | 3529
3 |46 | 621 | 927] 1171 [ 1383 | 1748 | 2065 | 2610 | 3896
50 | 471|703 | 1050 | 1327 | 1567 | 198.1 | 2339 | 2957 | 4413
& | 528|789 | 1177|1488 | 1757 | 2221 | 2623 | 3316 | 4950
100 |58 833 | 1243|1571 | 1855 | 215 | 2770 | 3504 | 5227
150 {616 | 919 | 1372 {1735 | 2048 | 2589 | 3058 | 3865 { 5770
200 |66l | 986 | 1472|1861 | 2197 | 2178 | 3080 | 4146 | 6190
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Fig. 3. Relation of Duration Period and Probability

Rainfall Intensity.
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Table 3. Polynomial Coefficients for Each Probability

Dist 10% | 0% | X% | 4% | 50% | 60% | 0% | 80% { 9%
C0 1-00150| 0.034] 006881 00928 0.1104] 0.1199| 01265 0.13%01 01441
" Cl(-27500| 32773| 56623] 39649| 42121} 42325| 4.1164| 415%] 457199
C2  [-73594|-7.6905| -7.9961 { -8.3464| -8.7095{ -8 4416 | -7.7580| -7.4860 | -8.520
C3 | 54931| 53021| 52250( 52714f 53840] 5.1037| 45518| 42493| 43812
C0 [-00658|-0.0410] 0.0007] 00644f 01013 0.1330f 01546} 0.1668( Q.1811
% Cl 17239| 21193| 2.4833| 32354 38613| 432017 463611 47172 49902
C2  |-57604|-6.00401 -59340 | -6.8680| -7.6416 | ~8.3229 | -8 8038 { -8.6966 | -9.2827
C3 | 45442] 47893 4.3668| 45432| 46866 49030| 50634] 48302 | 51848
C0 |-004524-0.0637] 0.0426/-00192] 0.0023) 0.0695] 0.162] 0.16%2| 01877
M Cl 1.2217] 17837 18375| 2.3026| 26863 3.3865| 39850| 45369] 5.1563
C2  |-44415|-54640| -5.2665| -6.2280 | -6.5676 | -7.2519 | -7.6087 | -79114 -9.7245
C3 | 41905| 45938| 434871 47408| 4785| 47105| 45344| 42920) 5468
C0 | -00658]-0.0665] -0.0468{ -00348| -0.0217]-0.0063| 00183 | 005531 0.1176
m Cl 17899| 18301| 1.9987| 17841 18000{ 2.1839| 25634 30774 | 39605
C2  |-586%4|-5.6571}-58202 [ -4891] -456% | -5.2042] -56736| -6.813 | -7.4315
C3 | 4988{ 47367 47285| 40442| 36986| 394%] 40391 4.1266| 4396
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Table 4. Analysis of Peak Discharge Difference in Bumuh-chun Basin
No Rate of Urbanization(%) 4 Al AQ(CMS)
] Past Present m T(10yr) T(20yr) T(30yr) T(50yr) T(80yr) T(100yr)
C 2.62 20.25 1.742 95 109 118 12.8 137 143
F 315 28.76 3.038 152 175 189 20.4 21.9 229
1 14.04 37.09 3530 187 216 233 25.1 270 282
[0} 26.51 4360 3552 200 23.1 250 269 289 302
P 34.56 4778 3575 226 260 281 30.3 326 34.1
Q 3514 4823 3.764 234 26.8 287 308 337 352
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Table 5. Results of Runoff Analysis in Bumuh-chun

Basin
Return Period
Dist. | Period
10 2 30 50 80 100

Q, |DPresent| 9862 | 11341 [ 12248 | 13212 | 14005 | 14845
(CMS)| Past | 722 | 8665 | 9379 | 10129 | 10635 | 11325

Q. | Present | 829,100 | 953500 | 1,029,700 |1,110.800|1,177,400( 1,248,100
) | past | 630,100 | 725900 | 782500 | 845,100 | 895,000 | 950500
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Fig. 6. Peak Discharge Variation in Bumuh-chun

Basin.
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