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Abstract

The synthetic unit hydrograph is developed and verified using Nash model and characteristic velocities considering
geomorphological dispersion in this present study. Application watersheds are selected 5 subwatersheds of Bocheong basin.
The mean and variance of hillslope and stream path length are estimated in each watershed with GIS. Characteristic velocities
are calculated using estimated path lengths and moment characteristics of rainfall-runoff data. Characteristic velocities of
random devised 7 ungauged watersheds are estimated through regional analysis of chracteristic velocities in guaged
watershed. And Nash model parameters and IUH are derived using characteristic velocities and path length in the gauged and
ungauged watershed. The result to compare of IUH about gauged watershed and random devised ungauged watershed in
application watershed presents coherently hydrologic response characteristics that peak discharge is reduced and peak time is
extended. In conclusion, Developed synthetic unit hydrograph in this study expects that it is useful method to estimate runoff

discharge for managing of water pollution in ungauged watershed
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Table 1. Outline of storm events
Total Peak Peak Lag time Variance
Watershed vear | MO ingal discharge time Rate of (hr) (hr’)
-day 3 flow
(mm) (m°/s) (hr) Event Mean Event Mean
1986 07-09 69.8 73.03 5 0.63 5.60 22.50
1992 07-13 245 7.86 4 0.22 8.74 3241
Sanseong 6.76 24.60
1993 08-08 89.6 69.76 8 0.39 6.50 18.88
1995 08-30 136.5 61.94 15 0.26 6.19 24.61
1993 08-08 68.6 106.87 6 0.59 6.87 32.38
09-17 98.2 34.72 13 0.22 6.91 33.56
Ipyeong 8.64 39.45
Main 1999 09-23 63.0 53.98 13 0.46 13.10 44.67
2000 06-26 114.9 69.64 14 0.29 7.68 47.19
1984 07-12 46.2 145.25 10 0.54 15.64 153.06
Gidae 1992 07-17 63.4 192.44 18 0.55 13.47 14.08 131.59 118.84
08-25 61.0 85.46 9 0.23 13.13 71.88
1990 07-14 58.4 303.62 18 0.57 13.14 59.98
Sangye 1999 09-10 83.0 386.47 12 0.44 15.29 15.30 173.37 120.93
09-23 100.3 443.29 17 0.47 17.46 129.44
1983 06-20 114.9 69.64 14 0.29 10.04 56.05
1992 07-13 1155 55.52 0.23 10.54 28.63
Branch | Tanbu 9.98 40.15
1997 07-16 25.8 20.45 0.26 9.63 2354
1999 09-10 42.3 49.50 0.65 9.71 52.39
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Table 2. Travel length of watersheds

Watershed Area (km?) Stream - 5 Hillslope - 5 Covarizance
Mean (m) Variance (m°) Mean (m) Variance (m°) (m%)
B1 30.99 7,156 11,036,016 251 72,156 195,071
Sanseong 49.10 8,372 20,001,100 258 70,389 115,221
B2 54.00 8,986 23,658,496 252 67,095 144,627
Ipyeong 76.30 9,314 30,567,600 288 95,789 -159,826
Main B3 148.69 12,059 29,004,903 293 87,678 -126,149
Gidae 354.14 17,104 62,831,300 375 152,181 -339,719
B4 398.72 21,863 87,661,275 374 147,128 -249,419
B5 459.68 26,463 128,210,329 376 152,283 -279,449
Sangye 485.21 30,027 158,953,000 373 148,836 -190,788
Branch B6 33.94 5,301 4,061,474 581 371,506 221,603
Tanbu 7751 11,437 36,914,100 509 259,422 511,887
Table 3. Slopes of basin and stream network
) Basin Stram network
Watershed Area (km') Mean D Local @ MWA 3 Mean D Local @ EL @
B1 30.99 0.0238 0.3799 0.3076 0.0145 0.1081 0.0180
Sanseong 49.10 0.0188 0.3575 0.2973 0.0118 0.1055 0.0166
B2 54.00 0.0153 0.3412 0.2942 0.0095 0.1007 0.0154
Ipyeong 76.30 0.0136 0.3085 0.2789 0.0084 0.0922 0.0139
Main B3 148.69 0.0099 0.2796 0.2601 0.0064 0.0835 0.0118
Gidae 354.14 0.0095 0.2912 0.2878 0.0049 0.0783 0.0113
B4 398.72 0.0091 0.2991 0.2905 0.0049 0.0810 0.0099
B5 459.68 0.0072 0.3009 0.2904 0.0042 0.0820 0.0086
Sangye 485.21 0.0064 0.2965 0.2881 0.0039 0.0814 0.0080
Branch B6 33.94 0.0391 0.4653 0.4439 0.0190 0.1250 0.0291
Tanbu 7751 0.0194 0.3884 0.3604 0.0107 0.0839 0.0173
Table 4. Estimations of u,, u, and nash model from storm events
) Nash model
Watershed Area (km?) u, (M/s) u, (m/s) - x () Q, (i) L
Sanseong 49.10 1.068 0.016 1.86 3.64 0.108 3.116
Ipyeong 76.30 0.903 0.014 1.89 4.57 0.085 4.075
Gidae 354.14 1.339 0.010 1.67 8.44 0.051 5.645
Sangye 485.21 1.750 0.010 1.94 7.90 0.048 7.393
Tanbu 7751 0.707 0.026 2.48 4.02 0.077 5.957

Vs i Sanseong

~| Ioyeong

Ordinate of IUH(mm/hr}
o

Table 5. Result of regional analysis for u,, wu,

10 20 30
Time(hr}

Fig. 2. IUH of Bocheong Basin.
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Table 6. Estimations of u,, u, and nash model of ungauged watershed

Watershed | Area (km’ (mis) (mis) Nash model
atershe rea (km u, u
(km’) ‘ " n K (hr) @Q, (mmihr) t, (hr)
Bl 30.99 0.701 0.025 2.53 2.24 0.137 3.412
B2 54.00 0.824 0.017 2.31 3.09 0.106 4.037
B3 148.69 1.098 0.011 1.98 5.16 0.072 5.050
B4 398.72 1.420 0.010 1.90 7.66 0.050 6.883
B5 459.68 1.527 0.010 1.97 7.71 0.048 7.457
B6 33.94 0.623 0.034 1.86 3.80 0.103 3.286
2 {99 £HYEE Fig. 3% Zo] AZH9H nA= Table 7. Comparison of @, and ¢, between gauged and un-
o9 A Ee} FA HuE AT SHRET gauged watershed
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TeH 54 Ueils 389 X935 #4448 FE A Bl 0.137 3412 -0.0292 0.2958
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Fig. 3. Comparison of IUH between gauged and ungauged watershed.
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Table 8. Sum of IUH's ordinates and characteristics of 1-Hr UH at ungauged watershed

IUH 1-Hr unit hydrograph
Area -
Watershed (km?) Base time SUM of Q, t, DRV DRV
(hr) ordinates (m¥sec) (hr) (m?) ERV
B1 30.99 24 0.997 1.173 4 30,993 0.9999
B2 54.00 30 0.996 1.575 5 53,995 0.9999
B3 148.69 43 0.994 2.956 6 148,685 0.9999
B4 398.72 58 0.994 5.549 7 398,703 1.0000
B5 459.68 60 0.995 6.172 8 459,664 1.0000
B6 33.94 32 0.990 0.965 4 33,934 1.0000
Table 9. Characteristics of derived IUH and 1-Hr UH by regional analysis at gauged watershed
IUH 1-Hr unit hydrograph
Watershed " K Q, t, Base SUM of Q, t, DRV DRV
(hr) (mm/hr) (hr) time (hr) | ordinates | (m%sec) (hr) (m% ERV
Sanseong 241 2.90 0.110 4,08 29 0.997 1.479 5 49,096 0.9999
Ipyeong 2.00 4.01 0.092 3.99 37 0.994 1.930 5 76,294 0.9999
Gidae 1.75 721 0.058 5.37 53 0.992 5.658 6 354,128 1.0000
Sangye 1.84 9.21 0.043 7.77 67 0.993 5.773 8 485,130 0.9999
Tanbu 191 6.13 0.062 5.58 49 0.994 1.342 6 77,500 0.9999
Table 10. Comparison between observed data and calculated result
Observation Calculation
Month Abs. Error of @ Abs. Error of ¢
Watershed Year Q t Q t ! r
-day 30 ! 3 ! (%) (hr)
(m“/sec) (hr) (m“/sec) (hr)
1986 07-09 55.42 5 56.24 6 1.48 1
1992 07-13 5.86 4 7.68 5 30.97 1
Sanseong
1993 08-08 59.15 8 48.47 9 18.06 1
1995 08-30 57.12 15 45.59 13 20.19 2
1993 08-08 93.38 6 74.35 7 20.37 1
09-17 29.56 13 31.08 12 5.14 1
Ipyeong
1999 09-23 31.12 13 36.13 10 16.09 3
2000 06-26 55.56 15 42.54 18 23.44 3
1984 07-12 107.02 10 125.40 11 17.18 1
Gidae 1992 07-17 177.23 18 155.07 19 12.51 1
08-25 81.31 9 77.81 8 4.30 1
1990 07-14 278.02 16 175.57 17 36.85 1
Sangye 1999 09-10 372.63 12 195.69 14 47.48 2
09-23 410.79 18 215.66 19 47.50 1
1983 06-20 38.83 31.17 9 19.72 1
1992 07-13 12.73 10.15 7 20.27 2
Tanbu
1997 07-16 45.70 30.34 7 33.60 1
1999 09-10 44.83 12 32.35 12 27.85 0
Mean 22.39 1.33
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