DOI: 10.3741/JKWRA.2010.43.7.635

HA3% BT - 20104 TH
pp. 635~ 643

A2 FHIA 222t ERIREEL] 2 MA|
An Offer of Relation between Rainfall and Unit Hydrograph in a Small Basin
T F &

Yoo, Ju-Hwan

Abstract

A representative unit hydrograph responding to a small basin is used to calculate the flood discharge
in the basin. The peak discharge and the time to peak of the unit hydrograph are dealt with its characteristic
values. In this study it is shown and analyzed the fluctuations at peak discharges and times to peak of unit
hydrographs by rainfall storms in a small national basin 85 km” wide are no small. And on assumption that
a major factor in the fluctuations of the unit hydrographs in a small basin be rainfall intensity of a rainstorm,
both relations of peak discharge and time to peak with rainfall intensity are suggested as exponential
functions respectively. In this result although it is a limit of the study in which its result is accompanied
with not small dispersion in the peak values of unit hydrograph due to a defect in used data it is sure an
averaging regression relation between peak discharge and time to peak with rainfall intensity as identified
in this study has hydrological worth from the complementary viewpoint of the theory of unit hydrograph.

Keywords : unit hydrograph, peak discharge, time to peak, rainfall intensity, rainfall-runoff
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Fig. 1. Jeonjeokbigyo Basin in Selmacheon

Table 1. Rainfall Storms Events Used in this Study
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Storm Sign Initial Date/Time Direct Rgnoff Total Rainfall Rainfall | Rainfall Excess
Group No. Base Time Duration | Depth Loss Duration | Depth
(yr.month.day hr) (hr) (hr) (mm) (mm) (hr) (mm)

G1-1 1998. 3.19 7:00 353 11 22.90 12.09 9 10.82

G1-2 1998. 9.20 22:00 336 19 104.10 22.39 8 81.70

G1-3 1999. 3.18 11:00 363 13 39.00 29.37 5 9.62

Gl1-4 2000. 7.22 4:00 366 13 61.80 30.92 3 30.89

Growp I G1-5 2000. 9.15 6:00 274 46 181.70 30.66 34 151.06
G1-6 2001. 6.29 13:00 208 28 127.50 41.27 13 86.03

G1-7 2001. 7. 5 &:00 59 8 49.30 11.89 3 37.41

G1-8 2001. 7.14 19:00 151 14 126.20 14.58 8 111.63

G1-9 2002. 4.29 &:00 330 27 94.00 22.55 19 71.39

G1-10 2002. 7.19 11:00 128 14 70.80 30.17 7 40.62

G2-1 1997. 5. 7 800 130 21 49.90 0.13 17 49.79

G2-2 1997. 5.12 17:00 170 45 104.90 14.66 36 90.24

G2-3 1998. 5. 2 3:00 232 11 77.00 33.10 8 43.90

G2-4 1998. 6.25 19:00 126 32 110.10 89.37 7 20.73

G2-5 1998. 6.30 16:00 177 66 88.70 27.70 26 61.00

G2-6 1998. 7. 8 4:00 177 78 144.40 42.85 25 101.55

G2-7 1999. 7. 9 23:00 134 10 72.10 65.95 3 6.15

Group TI G2-8 1999. 7.30 19:00 310 103 948.20 1.53 95 946.67
G2-9 1999. 9.18 11:00 313 67 239.10 124.25 20 114.85

G2-10 2000. 8. 5 9:00 304 58 108.60 3.47 23 105.13

G2-11 2001. 7.29 1:00 174 92 415.90 54.12 55 361.78

G2-12 2001. 813 5:00 307 68 91.70 35.56 12 56.14

G2-13 2001.10. 9 20:00 315 23 61.90 54.83 2 7.07

G2-14 2002. 7. 5 13:00 181 85 143.70 100.66 43.04

G2-15 2002. 7.23 11:00 127 31 102.80 31.90 12 70.90

G2-16 2002. 8.31 14:00 103 21 7750 24.17 15 53.33
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Fig. 2. Derived Unit Hydrograph by Classes

(c) Class III (G2-13)
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Table 2. Classifying the Derived Unit Hydrographs

Class A Sample Classified Derived Unit Hydrographs by the Rainstorms
I G1-3 G1-3, G1-4, G1-8, G1-10, G2-4
il G2-3 Gl-1, G1-2, G1-7, G1-9, G2-2, G2-3, G2-5, G2-6, G2-10, G2-12, G2-14, G2-16
I G2-13 G2-1, G2-9, G2-11, G2-13, G2-15
v G1-6 G1-5, G1-6, G2-7, G2-8
Table 3. Peak Discharge and Time to Peak of Derived Unit Hydrograph
No. Storm Sign Peak Flow (A) 1A-BIx100/B (%) Time to Peak (C) 1C-BIx100/B (%)
1 Gl-1 0.150 23.3 5 27.8
2 G1-2 0.108 45.1 2 71.1
3 G1-3 0.060 69.1 14 102.2
4 Gl-4 0.118 39.6 2 71.1
5 G1-5 0.161 176 22 217.8
6 G1-6 0.334 70.7 12 73.3
7 G1-7 0.164 16.4 4 42.2
3 G1-8 0.355 81.3 1 85.6
9 G1-9 0.219 11.8 4 42.2
10 G1-10 0.200 2.1 5 27.8
11 G2-1 0.278 41.7 14 102.2
12 G2-2 0.136 30.7 12 73.3
13 G2-3 0.126 35.6 9 30.0
14 G2-4 0.159 189 9 30.0
15 G2-5 0.084 57.0 9 30.0
16 G2-6 0.074 62.2 3 15.6
17 G2-7 0.326 66.6 8 15.6
18 G2-8 0.561 186.5 4 42.2
19 G2-9 0.151 23.1 3 56.7
20 G2-10 0.108 44.8 3 56.7
21 G2-11 0.343 75.0 3 56.7
22 G2-12 0.074 62.4 4 42.2
23 G2-13 0.204 4.3 6 13.3
24 G2-14 0.170 13.2 5 27.8
25 G2-15 0.178 9.3 5 27.8
26 G2-16 0.251 28.2 7 1.1
Average (B) 0.196 437 7 53.2
Variance 0.0130 - 23 -
F RS B E0) Fig 2014 B vlek o] Bel% 9ol ake] S42)Q) A5 (Peak Flow) 7} A5
o) A5 Saol EE Qlonk of d et A7 (Time to Peak) B2lshe Table 35} 2tk
AFA = dFH=E 24ste 54 (Characteristic 670 79 Ao rRE FEI GelRHEEe] AFH
Value)E ERAT 2 A= 0196 (m?/s)/ (mm/hr) 0] 3 HF YA 7L
232 EBlRES] SM 24 7 et TS, RS RS S
& FHA RY A= 20 7o), H o2 4% HE
BT Fu B4 ghatonA 249 AgEE fud o BAE R 2Hn AT BN BEAnd
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Table 4. Relation of Unit Hydrograph with Rainfall Intensity
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No SStiorm Rainfall Excess | Rainfall Duration In‘i?llsriil,lll Peak Flow, Q, | Time to Peak, T,
& (A, mm) B, hr) | (A/B, mm/hr) | (m/s)/(mm/hr) (hr)
1 G1-1 10.8 9 1.20 0.1502 5
2 G1-2 81.7 8 10.21 0.1076 2
3 G1-3 9.6 5 1.92 0.0604 14
4 Gl1-4 30.9 3 10.30 0.1183 2
5 G1-5 151.1 34 4.44 0.1613 22
6 G1-6 86.0 13 6.62 0.3342 12
7 G1-7 374 12.47 0.1637 4
8 G1-8 1116 8 13.95 0.3551 1
9 G1-9 71.4 19 3.76 0.2190
10 G1-10 40.6 7 5.80 0.2000
11 G2-1 49.8 17 2.93 0.2776 14
12 G2-2 90.2 36 251 0.1358 12
13 G2-3 439 8 5.49 0.1261 9
14 G2-4 20.7 2.96 0.1588 9
15 G2-5 61.0 26 2.35 0.0842 9
16 G2-6 1015 25 4.06 0.0740 8
17 G2-7 6.2 3 2.05 0.3264 8
18 G2-8 946.7 95 9.96 0.5611 4
19 G2-9 114.8 20 .74 0.1506 3
20 G2-10 105.1 23 457 0.1081 3
21 G2-11 361.8 55 6.58 0.3428 3
22 G2-12 56.1 12 4.68 0.0737 4
23 G2-13 7.1 354 0.2044 6
24 G2-14 43.0 9 4.78 0.1700 5
25 G2-15 70.9 12 591 0.1776 5
26 G2-16 53.3 15 3.56 0.2511 7
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