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The Time of Concentration Considering the Rainfall Intensity
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Abstract

The rainfall intensity is a very essential factor which must be considered for the estimation of the time
of concentration. The rainfall intensity, however, is not fully considered for the estimation of the time of
concentration due to the complexity of the equation of rainfall intensity. To increase accuracy of the time
of concentration, the rainfall intensity and return period were included in the derivation of the time of
concentration equations in this study. The equation of rainfall intensity is Sherman type and the regional
coefficients were estimated from the rainfall intensity readings on the probability rainfall maps published
by Ministry of Construction and Transportation. For simple calculation of rainfall intensities, the contour
maps were drawn that expresses coefficients of the Sherman type equation. By substituting the Sherman
type equation of rainfall intensity in the equation of the time of concentration, a relatively simple equation
with no repeated calculation has been derived. From the study results, in order to include the influence
of the rainfall intensity for the estimation of the time of concentration, it is highly recommended that the
Sherman type equation of rainfall intensity be used. When one knows a location in Korea and a return
period, he can estimate the coefficients of the rainfall intensity equation and calculate the time of concentration
considering the rainfall intensity.

Keywords : Time of concentration, Rainfall intensity, Return period, Sherman type equation, Regional
coefficient
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Table 2. Equation of Rainfall Intensity by Type
Type Equation of Rainfall Intensity
1 _ a+binT
Vite+dinT
a+blnT
2 = V€+c
3 ]:(ggﬁif
a+blnT
4 I= T
- = wHinT
6 [:Eigﬁf - : o
! Fig. 2. Probability Rainfall Map (MCT, 2000)
Table 3. Comparison of Rainfall Intensity by Type
Regional Coefficient Average Error
a D ¢ @ n Rate(%)
Type
Type 1 43.11 15.76 0.23 0.02 0.60 1.8
Type 2 28.31 14.73 0.05 0.00 0.50 3.0
Seoul Type 3 38.13 18.86 0.20 0.00 0.60 2.0
Type 4 30.40 15.82 0.00 0.00 0.50 35
Type 5 28.36 14.76 0.00 0.00 0.60 7.8
Type 6 29.97 15.59 0.00 0.00 0.52 2.8
Type 1 4854 14.44 0.29 0.01 0.60 1.9
Type 2 39.50 12.30 0.07 0.00 0.50 3.6
Daejeon Type 3 47.76 15.24 0.29 0.00 0.60 2.3
Type 4 31.58 13.77 0.00 0.00 0.50 4.6
Type 5 36.53 14.02 0.00 0.00 0.60 5.8
Type 6 34.72 11.31 0.00 0.00 0.51 2.3
Type 1 29.15 9.93 0.06 0.01 0.60 2.0
Type 2 19.41 9.00 0.15 0.00 0.50 3.0
Dacgu Type 3 25.60 10.57 0.01 0.00 0.60 2.9
Type 4 26.78 10.70 0.00 0.00 0.50 7.0
Type 5 24.81 10.66 0.00 0.00 0.60 3.3
Type 6 25.21 10.60 0.00 0.00 0.59 2.8
Type 1 39.95 13.26 0.17 0.02 0.60 1.3
Type 2 28.46 12.97 0.06 0.00 0.50 1.7
. Type 3 32.53 15.52 0.10 0.00 0.60 1.5
Wonju
Type 4 31.27 14.06 0.00 0.00 0.50 2.7
Type 5 33.29 13.22 0.00 0.00 0.60 2.9
Type 6 30.06 14.00 0.00 0.00 0.53 1.6
Note © @34 (%)& W }100(%)2 A9, AA: FEFSFE FAT @&, FA%:HIE FSFEAA 9@ @
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Table 4. Regional Coefficient of Sherman Type Equation

No. | Code | Name a b n R?> | No. | Code | Name a b n R?
1 90 &z 22.41 8.70 0.41 0.997 33 212 Rl 29.98 9.97 0.54 0.996
2 95 Rl 28.73 9.13 0.39 0.997 34 216 Efj 9} 26.48 9.66 0.43 0.991
3 100 g | 21.37 8.27 0.35 0.988 35 221 Al A 23.86 14.55 0.55 0.999
4 101 =3 25.85 10.37 0.51 0.999 36 223 =T 26.38 14.03 0.55 0.982
5 105 AR 21.96 10.01 0.45 0.999 37 226 B 28.26 11.59 0.48 0.992
6 108 A& 30.94 16.66 0.53 0.991 38 232 et 26.97 12.90 0.53 0.9%4
7 112 QA 29.43 14.55 0.50 0.991 39 235 By 34.84 13.51 0.47 0.987
8 114 dF 30.39 13.99 0.55 0.999 40 236 54 33.59 16.40 0.53 0.9%4
9 119 T4 34.06 12.07 0.45 0.990 41 238 =4k 29.46 8.76 0.52 0.990
10 129 ESES: 28.23 10.40 0.50 0.998 42 243 Rt 28.94 17.43 0.64 0.997
11 130 | 17.89 8.54 0.43 0.996 43 244 A4 27.86 11.38 0.59 0.997
12 131 A+ 29.19 10.89 0.57 0.998 44 245 A5 29.50 12.25 0.62 0.998
13 133 o4 35.00 12.55 0.51 0.993 45 247 e 25.84 13.05 0.68 0.99%
14 135 F39 | 23.06 8.43 0.58 0.998 46 248 &5 27.07 9.83 0.56 0.982
15 136 Qks 20.01 8.61 0.66 0.99% 47 256 gl 27.33 9.19 0.43 0.992
16 138 xg 21.26 8.85 0.54 0.997 48 260 45 32.57 14.17 0.49 0.997
17 140 T, 28.92 9.62 0.48 0.990 49 261 Elh=s 28.47 13.30 0.45 0.998
18 143 of 24.76 11.39 0.59 0.999 50 262 g 29.50 13.61 0.46 0.986
19 146 A5 30.50 13.31 0.54 0.993 51 271 53} 30.22 11.95 0.45 0.982
20 152 &4 24.32 13.70 0.47 0.99% 52 272 95 24.49 12.35 0.51 0.990
21 155 wjAk 31.10 14.80 0.44 0977 53 273 =7 21.81 7.24 0.53 0.999
22 156 B35 29.10 11.05 0.55 0.997 4 277 4 21.23 6.97 0.48 0.999
23 159 A 27.71 16.13 0.49 0.990 55 278 o4 21.37 8.74 0.54 0.991
24 162 ] 24.37 12.43 0.43 0.994 56 279 T 20.82 8.78 0.66 0.99
25 165 532 26.80 9.25 0.53 0.999 57 281 Rl 22.72 10.80 0.61 0.9%4
26 168 ol 27.56 12.11 0.49 0.99% 58 284 A% 24.02 8.87 0.51 0.988
27 170 = 32.44 14.03 0.39 0.963 59 285 2l 22.76 13.69 0.53 0.9%4
28 192 5 32.28 12.23 0.52 0.99 60 288 U 24.40 13.45 0.48 0.981
29 201 73k 33.38 18.97 0.54 0.996 61 289 =] 26.54 11.55 0.38 0.981

30 202 43 31.91 14.52 0.50 0.992 62 294 A 32.07 12.08 0.39 0.9%4
31 203 ol 28.92 11.08 0.54 0.99% 63 295 w3 32.78 9.88 0.41 0.988

32 211 1A 24.52 11.01 0.55 0.997
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