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Analysis of Rainfall Effect on the GIUH Characteristic Velocity
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Abstract

This study analyzed several storm events observed in the Secolma-chun basin to derive the
characteristic velocity of GIUH (Geomophological Instantaneous Unit Hydrograph) as well as its
variability. Especially, this study focused on the variation of characteristic velocity due to the
change of rainfall characteristics. The IUH of the Seolma-chun basin was derived using the
HEC-1, whose peak discharge and time were then compared with those of the GIUH to derive
the characteristic velocities. The characteristics velocities were analyzed by comparing with the
GcIUH (Geomorphoclimatic TUH) as well as the characteristics of rainfall. Results are
summarized as follows. (1) The characteristic velocity of GIUH was estimated higher with
higher variability than the GcIUH, but their trends were found similar. (2) Total amount of
effective rainfall (or, mean effective rainfall) well explains the characteristic velocity of GIUH.
This could be assured by the regression analysis, whose coefficient of determination was
estimated about 0.6. (3) The duration and the maximum intensity of rainfall were found not to
affect significantly on the characteristic velocity of GIUH. The coefficients of determination
were estimated less than 0.3 for all cases considered. (4) For the rainfall events used in this
study, the characteristic velocities of GIUH were found to follow the Gaussian distribution with
its mean and the standard deviation 0.402 m/s and 0.173 m/s, respectively. Most of the values
are within the range of 0.4~05 m/s, and its coefficient of variation was estimated to be 0.43,
much less than that of the runoff itself (about 1.0).
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3 1998050114 39 0.028 83.0 7.02 3.73 0.53 @]
4 1998060205 30 0.024 124 1.05 0.003 0.00 x
5 1998070205 28 0.747 435 3.68 1.95 0.53 0
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20 2000111920 15 0.021 10.5 0.88 0.024 0.03 x
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1 1997051216 0.275 3 2.66 6.41
2 1997070101 0.809 2 1.02 1.76
3 1998050114 0.143 2 1.03 15.42
5 1998070205 0.25 3 1.99 7.79
6 1998092916 0.092 3 1.30 2357
7 1999041207 0.085 14 15.17 19.16
11 1999072207 0.499 2 1.02 3.63
12 1999072804 0.086 2 1.03 26.26
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15 1999111108 0.097 10 10.27 18.40
17 2000072200 0.148 2 1.03 1476
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- o , EA4EE V (m/s)
AN = HAEA)7

No. 33 A5H2(/hr) HFAZHhr) Area olg AT olE GelUH
1 1997051216 0.27 3 0.416 0.473 0.343
2 1997070101 0.66 1 1.016 1.420 0.390
3 1998050114 0.14 2 0.213 0.710 0.273
5 1998070205 0.24 3 0.362 0.473 0.240
6 1998092916 0.09 2 0.139 0.710 0.155
7 1999041207 0.09 14 0.139 0.101 0.140
11 1999072207 0.44 2 0677 0.710 0.433
12 1999072804 0.08 2 0.129 0.710 0.137
13 1999100111 0.04 5 0.062 0.284 0.132
15 1999111108 0.10 10 0.154 0.142 0.127
17 2000072200 0.14 2 0.222 0.710 0.318
18 2000083112 0.31 3 0.479 0.473 0.387
19 2000091503 0.30 2 0.454 0.710 0.418
it 0.22 3.92 0.343 0.587 0.269
¥xEHa 0.18 3.80 0.270 0.335 0.120
WHE AT 0.79 0.97 0.787 0.572 0.446
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5 ZRAM Y FaLPSNE SMAT

N oA e frESF 9-R|&A1ZE Edlat AT L B EF
o e (m/s) (mm) (hr) (mm/hr) (mm/hr)
1 1997051216 0.444 90.37 45 14.1 2.008
2 1997070101 1.218 52.69 19 14.3 2773
3 1998050114 0.462 44.06 39 21.0 1.130
5 1998070205 0.417 23.03 28 5.7 0.823
6 1998092916 0.424 6.62 24 2.1 0.276
7 1999041207 0.120 6.02 28 52 0.215
11 1999072207 0.694 61.19 17 57.8 3.599
12 1999072804 0.420 4.42 22 2.1 0.201
13 1999100111 0.173 4.96 27 8.0 0.184
15 1999111108 0.148 3.31 20 44 0.166
17 2000072200 0.466 26.58 16 22.3 1.661
18 2000083112 0.476 43.79 13 12.1 2.711
19 2000091503 0.582 151.68 46 12.0 3.297
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