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A study on the derivation of Dimensionless Unit Hydrographs:
by the Linear model in the small watersheds

F EOBF-® E B
Soon Hyuk Lee, Chung Suck Han

Summary

This study was attempted to get dimensionless unit hydrograph by linear mcdel whick
can be used to the estimation of flood for the development of Agricultural water resources
and laid emphasis on the application of dimensionless unit hydrographs for the ungaged wat-
ersheds by applying linear model.

The results summarized through this study are as follows.

1. Peak discharge is found to be Q,=CAR (C=0,895A%145) having high significance
between peak discharge, @, and effective rainfall, R within the range of small watershed:
area, 84 to 470km? Consequently, linearity was acknowledged between rainfall and runoff.
Reasonability is confirmed for the derivation of dimensionless unit hydrograph by linear
model.

2. Through mathematical analysis, formula for the derivation of dimensionless unit hydro-
graph was derived.

R [ =, ] (_t__
i (t,,) ¢ >](,p )

3. Moment method was used for the evaluation of storage constant, K and shape parame-
ter,n for the derivation of dimensionless unit hydrograph. Storage constant, K is more
closely related with the such watershed characteristics as length of main stream and slo-
pes. On the other hand, the shape parameter,n was derived with such watershed characte-
ristics as watershed area, river length, centroid distance of the basin and slopes.

4. Time to peak discharge, T, could be expressed as T,=1,25 (4/S/L)*" having a high
significance.

5. Dimensionless unit hydrographs by linear model stood more closely to the observed.
dimensionless unit hydrographs. On the contrary, dimensionless unit hydrographs by
S.C.S. method has much difference in comparison with linear model at the falling limb:
of hydrographs.
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6. Relative errors in the g/g, at the point of 0,8 and 1.2 for the dimensionles. ratio by
linear model and S.C.S. method showed to be 2, 41,1.57 and 4, , 3, 19 percent respecti-
vely to the g/q, of observed dimensionless unit hydrographs.

7. Derivation of dimensionless unit hydrograph by linear model can be accomplished by

linking the two empirical formulars for storage constant, K, and shape parameter,n

with derivation formular for dimensionless unit hydrograph for the ungaged small

watersheds.
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Table-1. Watershed physical Characteristics for small watersheds of each river systems.

Sub Area Length of Lca Slope of Arerage
River system main stream main stream| basin width{ Elevation
Watershed (km?) (km) (km) (m/km) (km)
Maesan 112.0 19.98 7.8 2.66 5.7 80—260
Han River Banweolsung 266.5 31.25 11,4 1.82 8.5 70—260
Janghoweon 470.2 41.75 15.8 1. 46 11.8 60—260
Geum River Koeun 85.3 i 17.65 9.1 6.62 [ 4.8 60—230
Yeongsan River | Ipgyo 140.7 19.30 7.4 9.0 7.3 60—360
Whasun 97.7 20.03 9.0 6.85 4.9 40—340
Nak Dong River | Supyung | 8.3 ‘ 19, 40 7.9 | 13.59 ] 4.4 | 220—e00
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Table-2. Storage constant shape parameter
and time to Peak for small water-
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Maesan 4,2 4. 47 7.28
Banweolsung 4.8 3.59 6.87
Jenghoweon 3.1 3.60 8. 20
Koeun 1.9 2,93 4.99
Supyung 4.4 3.35 4,86
Ipgyo 2.0 5.30 5.27
W hasun 3.0 1.81 4,59
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Table-3. Dimensionless unithydrograph ord--
inate for Maesan Watershed of Han
River Basin

t/t, aa | ot | e

0.1 0.003 | 1.4 0. 602
0.2 0.c64 | 1.5 0.720
0.3 017a | 16 0.637
0.4 0.334 1.8 0.479
0.5 0.510 2.0 0.345
0.6 0. 681 2.2 0. 240
0.7 0.821 2.4 0.162
0.8 0.923 2.6 0.107
0.9 0.982 2.8 0. 061
1.0 1.000 3.0 0. 044
1.1 0.984 3.5 0.013
1.2 0. 941 4.0 0.008
1.3 0.878 4.5 0.001
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Table-4. Comparison of error rate for g/q, of Dimensionless Unit Hydrograph

Error rate to the observed
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