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An Analysis on Hydrologic Characteristics of Design Rainfall
for the Design of Hydraulic Structure
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Abstract

This study is to propose temporal pattern of design rainfall which causes maximum peak
discharge and to analyze the variation in peak discharge according to design rainfall durations. In
this study, the Mononobe, the Yen and Chow triangular, the Huff's 4th quartiles and the Keifer
and Chu methods are applied to estimate the proper temporal pattern of design rainfall and three
rainfall-runoff models such as SCS, Nakayasu, and Clark methods are used to estimate the runoff
hydrograph. And to examine the variability of peak discharge, the hydrologic characteristics from
the rainfall-runoff models to which uniform rainfall intensity is applied are used as the standard
values. The type of temporal pattern of design rainfall which causes maximum peak discharge in
both of the watersheds and the rainfall-runoff models has resulted in Yen and Chow distribution
method with the dimensionless value of 0.75. On the basis of determined temporal pattern, the
examination of the variability of peak discharge according to design rainfall durations shows that
design rainfall duration varies greatly with the types of probable intensity formula, and the
variation of peak discharge is more affected by the types of probable intensity formula and I-D-F
curve than rainfall-runoff models.
keywords : temporal pattern of design rainfall, probable rainfall intensity formula, I-D-F curve,

time of concentration
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- ka AQ,* Eoi dtpk Iy AIM Qpr Loy Ipr
kR | m¥s) | 98 | o) | %8 |(mm/hr) | (96 | (m¥s) | (hr) | (mm/hr)
A | 2398 0.6 8 | 200 | 549 150.7 | 2383 | 10 219

Mononobe Z | 2580 83 10 0.0 54.9 1507 | 2383 | 10 219

& | 2492 46 11 10.0 549 150.7 | 2383 | 10 219

Yen A | 2600 91 9 | -100 413 836 | 2383 | 10 21.9

] 7} Z | 2650 11.2 9 | -100 426 945 | 2383 | 10 219
Chow 3 | 263.3 105 10 0.0 437 995 | 2383 | 10 219

2 1 | 2498 48 8 | -200 | 541 1470 | 2383 | 10 21.9
Huff 2 | 2603 9.2 8 | -200 35.8 635 | 2383 | 10 21.9

7F 3 | 2598 9.0 10 0.0 36.2 653 | 2383 | 10 21.9
4 | 2518 5.7 10 0.0 418 909 | 2383 | 10 219

Keifer A | 2464 34 9 | -100 | 486 1219 | 2383 | 10 219

o} Z | 299.2 8.8 9 -10.0 53.1 1425 | 238.3 10 21.9

Chu & | 2546 6.8 10 0.0 53.2 1429 | 2383 | 10 219

| 2084 0.2 10 -9.1 755 1345 | 2979 | 11 322

Mononobe = | 3138 5.3 11 0.0 755 1345 | 2979 | 11 32.2

= | 3056 2.6 12 9.1 755 1345 | 2979 | 11 32.2

Yen A | 3168 6.3 10 -9.1 61.0 804 | 2979 | 11 322

u o+ % | 3192 7.2 10 -9.1 62.8 950 | 2979 | 11 32.2
Chow % | 3195 73 11 0.0 64.5 1003 | 2979 | 11 32.2

b 1 | 3049 2.3 9 -18.2 85.2 1646 | 2979 | 11 32.2
Huff 2 | 3167 6.3 10 -9.1 52.6 634 | 2979 | 11 32.2

= 3 | 3166 6.3 11 0.0 525 630 | 2979 | 11 32.2
4 | 3042 2.1 11 0.0 57.2 776 | 2979 | 11 32.2

Keifer A | 3044 2.2 10 -91 68.0 1112 | 2979 | 11 32.2

< % | 3103 42 10 -91 716 1224 | 2979 | 11 322

Chu | 3098 4.0 11 0.0 73.1 1270 | 2979 | 11 322

A | 2236 5.4 6 -14.3 729 1216 | 2122 7 329

Mononobe = | 2327 9.7 7 0.0 72.9 1216 | 212.2 7 329

= | 2277 73 8 14.3 729 1216 | 2122 7 329

Yen d | 2348 10.7 6 -143 | 681 107.0 | 2122 7 329

3 % | 2360 11.2 6 -14.3 61.8 878 | 2122 7 329

9 Chow F | 2326 9.6 7 0.0 67.4 1049 | 2122 7 32.9
1 | 2264 6.7 5 -286 | 811 164.7 | 212.2 7 329

B Hut 2 | 2342 10.4 8 -14.3 59.5 809 | 2122 7 32.9
3 | 2316 0.1 7 0.0 60.7 845 | 2122 7 32.9

4 | 2982 75 7 0.0 72.0 1188 | 212.2 7 32.9

Keifer A | 2264 6.7 6 -143 65.9 100.3 | 212.2 7 329

<t % | 2319 93 6 -14.3 63.5 93.0 | 2122 7 329

Chu | 2240 56 7 0.0 56.0 702 | 2122 7 32.9
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4 ALY MZHEEDHY {E5| A2 2] v (Nakayasu 2HH

3 = e HEATE I LA R FEREAE
%ﬂe Aka Low dtM IM ‘Hﬂk oo bor IM' )
Y oH ms) | (%) (hr) | (%) |(mm/he) | (96) . | n’/s) | (he) | (ram/hn)
kll 207.8 -1.0 7 ~22.2 549 150.7 209.9 9 219
Mononobe = 2355 12.2 8 -11.1 54.9 150.7 209.9 9 219
> 232.9 11.0 11 222 54.9 150.7 209.9 9 21.9
Yen Kl 236.3 126 8 -11.1 41.3 88.6 209.9 9 21.9
b} =} 3 245.0 16.7 8 -11.1 42.6 94.5 209.9 9 219
Chow T 2472 17.8 9 0.0 437 99.5 209.9 9 219
2 1 224.1 6.8 6 -33.3 54.1 147.0 209.9 9 219
Huff 2 237.3 13.1 8 -11.1 35.8 63.5 209.9 9 219
7 3 239.3 14.0 9 0.0 36.2 65.3 209.9 9 219
4 236.0 12.4 10 11.1 41.8 90.9 209.9 9 219
Keifer A | 2171 3.4 7 | -222 | 486 | 1219 | 2099 | 9 21.9
<} = 242.3 154 8 -11.1 53.1 1425 209.9 9 21.9
Chu - 2425 155 9 0.0 53.2 142.9 2099 9 219
Bl 294.8 0.4 8 ~11.1 755 1345 293.7 9 322
Mononobe = 3316 129 9 0.0 75 134.5 293.7 9 322
% 321.1 9.3 11 222 5.5 134.5 293.7 9 32.2
Yen A 335.6 14.3 8 -11.1 61.0 89.4 293.7 9 322
i o} = 340.0 158 9 0.0 62.8 95.0 293.7 9 322
Chow = 342.1 16.5 9 0.0 64.5 100.3 2937 9 32.2
= 1 3194 8.8 7 ~22.2 85.2 164.6 293.7 9 32.2
Eluff 2 335.9 14.4 8 -11.1 52.6 63.4 293.7 9 322
B 3 3345 139 9 0.0 525 63.0 293.7 9 32.2
4 319.0 86 10 11.1 57.2 776 293.7 9 322
Keifer A | 309.8 55 8 | -111 ] 680 | 1112 | 2937 | 9 32.2
<} = 3284 11.8 9 0.0 716 1224 293.7 9 32.2
Chu = 327.2 114 9 0.0 73.1 127.0 293.7 9 322
A 180.7 6.1 6 -14.3 72.9 121.6 170.3 7 329
Mononobe = 196.7 155 7 0.0 729 1216 170.3 7 329
= 189.4 11.2 8 14.3 729 1216 170.3 7 32.9
Yen kl 198.2 16.4 6 -14.3 68.1 107.0 170.3 7 329
s = 198.4 16.5 6 -14.3 61.8 87.8 170.3 7 329
9 Chow g 1985 16.6 7 0.0 67.4 104.9 170.3 7 329
1 197.1 157 5 ~28.6 87.1 164.7 170.3 7 329
= Huf 2 196.0 15.1 6 -14.3 59.5 80.9 170.3 7 32.9
3 195.6 149 7 0.0 60.7 84.5 170.3 7 329
4 190.1 116 7 0.0 72.0 1188 170.3 7 329
Keifer A | 1894 11.2 6 | -143 | 659 | 1003 | 1703 | 7 32.9
<} = 191.0 12.2 6 ~-14.3 63.5 93.0 170.3 7 329
Chu 3 189.6 11.3 7 0.0 56.0 70.2 170.3 7 329 J
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5. HAZRe MZIRxREH REAANL v|w(Clark 2

a8 | ¥ AR PR TIPS

g Qu | dQu | tu | din Lo Ay | Qp |ty 1y
(m"/s) (%) (hr) (%) | (mm/hr | 96 |(m'/s) | (hr) -} (mm/hr)

Kl 158.0 0.8 9 ~-10.0 54.9 150.7 156.8 10 21.9

Mononobe = 166.9 6.4 10 0.0 549 150.7 156.8 10 219

= 162.0 3.3 12 20.0 54.9 150.7 156.8 10 21.9

Yen “ 1677 7.0 9 ~10.0 41.3 88.6 156.8 10 21.9

E;] =t = 168.6 75 10 0.0 42.6 94.5 156.8 10 219

Chow Z 167.4 6.8 10 0.0 437 99.5 156.8 10 21.9

%L 1 163.4 42 8 ~-20.0 54.1 147.0 156.8 10 21.9

Huff 2 167.4 6.8 8 -20.0 35.8 63.5 156.8 10 21.9

7+ 3 166.6 6.2 10 0.0 36.2 65.3 156.8 10 21.9

4 163.4 4.2 11 10.0 41.8 90.9 156.8 10 21.9

Keifer A 11608 26 9 [ -100] 486 | 1219 | 1568 | 10 219

<} = 167.1 6.6 10 0.0 53.1 1425 156.8 10 219

Chu 5 163.6 4.3 11 10.0 53.2 142.9 156.8 10 21.9

A 265.6 -0.1 8 -27.3 75.5 134.5 265.9 11 32.0

Mononobe = | 284.1 6.8 10 -9.1 75.5 1345 | 2659 11 32.2

T 272.9 2.6 11 0.0 75.5 134.5 265.9 11 32.2

Yen al 286.3 77 9 -18.2 61.0 89.4 265.9 11 32.2

B 2 = 288.5 85 9 -18.2 62.8 95.0 2659 11 32.2

Chow = 288.2 8.4 10 -9.1 64.5 100.3 265.9 11 32.2

2 1 276.6 4.0 8 -27.3 85.2 164.6 265.9 11 32.2

Huff 2 285.2 7.3 9 -18.2 52.6 63.4 265.9 11 32.2

B 3 285.3 7.3 10 -9.1 52.5 63.0 265.9 11 32.2

4 271.6 2.1 11 0.0 57.2 77.6 265.9 11 32.2

Keifer A | 2740 3.0 9 | 182 | 680 | 1112 | 2659 | 11 | 822

<} = 279.7 52 9 -18.2 71.6 122.4 265.9 11 322

Chu = 278.6 48 10 -9.1 73.1 127.0 265.9 11 32.2

A | 1714 48 6 | 143 729 | 1216 | 1635 | 7 | 329

Mononobe = 180.8 10.6 7 0.0 72.9 121.6 163.5 7 329

+ 179.7 99 8 14.3 72.9 121.6 163.5 7 32.9

Yen Gl 183.7 12.4 6 -14.3 68.1 107.0 163.5 7 32.9

=} = 182.4 11.6 6 -14.3 61.8 87.8 163.5 7 329

9 Chow R 185.3 13.3 7 0.0 67.4 104.9 163.5 7 32.9

1 176.6 8.0 5 -28.6 87.1 164.7 163.5 7 32.9

H Huff 2 183.0 11.9 6 -14.3 59.5 80.9 163.5 7 32.9

3 183.8 12.4 7 0.0 60.7 84.5 163.5 7 329

4 179.5 9.8 7 0.0 72.0 118.8 163.5 7 32.9

Keifer A | 1752 72 6 | 143 | 659 | 1003 | 1635 | 7 | 329

<} = 180.1 10.2 7 0.0 63.5 93.0 163.5 7 329

Chu z 1784 9.1 7 | 0.0 56.0 70.2 163.5 7 329
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