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ABSTRACT

The purpose of this research was to develop a model that minimizes time and money for deriving
topographical property factors and hydro-meteorological property factors, which are used in
interpreting flood flow, and that makes it possible to forecast rainfall-runoff using a least number of
factors. That is, the research aimed at suggesting a runoff interpretation method that considers the
river branching characteristics but not the topographical and geological properties and the land cover
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10 Analysis of GIUH Model using River Branching Characteristic Factors

conditions, which had been referred in general. The subject basin of the research was the basin of
Yeongcheon Dam located in the upper reaches of the Kumho River. The parameters of the model
were derived from the results of abstracting topological properties out of rainfall-runoff observation
data about heavy rains and Digital Elevation Modeling(DEM). According to the result of examining
calculated peak runoff, the Clark Model and the GIUH Model showed relative errors of 1.9~23.9%
and 0.8~11.3%, respectively and as a whole, the peak values of hydrograph appeared high. In
addition, according to the result of examining the time when peak runoff took place, the relative
errors of the Clark Model and the GIUH Model were 0.5~1 and 0~1 hour respectively, and as a
whole, peak flood time calculated by the GIUH Model appeared later than that calculated by the
traditional Clark Model.

KEYWORDS: River Branching Characteristic, GIUH Model, Rainfall-Runoff
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12 Analysis of GIUH Model using River Branching Characteristic Factors

FIGURE 2. Definition of stream order(Horton
-Strahler Method)
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TABLE 1. Geomorphologic characteristics by stream order

Stream order 1 2 3 4 5 6 7
Stream number 6,357 1,434 310 69 15 3 1
Stream length(km) 0.17 0.39 0.80 1.98 2.99 8.27 20.18

Average basin area(km?) 0.04 0.18

0.85 4.26 16.03 69.08 23876
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TABLE 2. Parameters of GIUH model

Bifurcation characteristic factors GIUH parameter
Areal ratio Bifurcation ratio Length ratio Mean velocity  Shape factor Scale factor
Ra Rs R V(m/s) (N) (K)
Values 4.29 4.36 2.26 1.982 3.524 4.788
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TABLE 3. Geomorphological characteristics

) ) Length Mean slope(m/m Basin
Basin Area Perimeta Length 9 pe(m/m) - Stream
i of center Total Main  Mean Shape
No. (k) (km) (km) Surface . order
(km) stream stream wide factor

1 44.019 33301  16.075  8.445 0.363 0.162 0.031  2.898 0.190 6
2 68.170 47108 14220  5.560 0.334 0.116 0.039 5045 0.275 7
3 123591 57409  21.820 11620  0.321 0.102 0.027 6326 0.326 7
Total 235780 81350 35240 19190  0.331 0.114 0.017 7172 0.219 7

TABLE 4. Parameter of Clark model

Basin 1 Basin 2 Basin 3 Total Remarks
T (hrs) 2.1219 1.7720 2.8539 49398
R(hrs) 1.2115 1.18903 1.9525 3.205
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Analysis of GIUH Model using River Branching Characteristic Factors

TABLE 5. Comparison of peak discharge and peak time

h
Storm Method Qs t, (0o ME  MSE
m’/s R. E.(%) hrs R. E.(hrs)
observed 227.1 . 7.16. 16:00 .
19%7750 15 Clark 222.8 -19 7.16. 16:00 0 0.837 41.725
' GIUH 225.3 -0.8 7.16. 17:00 1 0.863 25.468
observed 2004 . 8. 5. 04:00 .
19%773) 04 Clark 152.5 =239 8. 5. 00:00 -4 0.768 27.130
' GIUH 202.1 85 8. 5. 07:00 3 0.668 30.598
observed 181.0 . 7.27. 01:00 .
199?0(?0 & Clark 8.7 -56.5 7.27. 01:00 0 0.701 62.114
' GIUH 1115 -384 7.26. 14:00 -10 0.811 53.023
1998 8 1 observed 223.3 . 8. 1. 13:00 .
0000 Clark 210.8 -56 8 1. 13:00 0 0.841 41.600
' GIUH 2487 11.3 8. 2. 07:00 7 0.803 52.713
observed 564.0 . 8.16. 14:00 .
1995050 16 Clark 408.1 2716 8.16. 22:00 8 0.711 98457
’ GIUH 4186 -25.8 817. 02:00 12 0.628 171.124
1999, 8 2 observed 1675 . 8. 4. 16:00 .
1800 Clark 153.0 5.7 8. 4. 15:30 -05 0.613 62.434
' GIUH 180.7 75 8. 4. 19:00 3 0.929 27.961
observed 3488 . 9.20. 12:00 .
1993030 20 Clark 292.3 -16.2 9.20. 12:00 0 0.874 73.501
' GIUH 324.0 7.1 9.20. 19:00 0 0.900 565.5%

Notes : R.E. : Relative error, ME : Model

DISCHARGE(CMS)

(a) Storm
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TIME()
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9982 1800
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(c) Storm 3(1999.8.2)
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efficiency, MSE : Mean square error
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FIGURE 8. Comparison of hydrograph by the GIUH and Clark model
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