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Abstract

The application and analysis for the scale considering GIUH model proposed by the
authors in this issue have been performed for the leemokjung sub-basin in the
Pyungchang basin one of IHP representative basin in Korea. Scales of topographic
maps for model application and fractal analysis are 1:25,000, 1:50,000 and 1:100,000.
The ratio between successive scales is therefore constant. Link lengths were mea-
sured using a curvimeter with the resolution of 1 mm. Richardson’s method was
employed to have fractal dimension of streams. Apparent alternations of parame-
ters were found in accordance with variations of map scale. And this tendency
could mislead physical meanings of parameters because model parameters had to
preserve their own value in spite of map scale change. It was found that uses of
fractal transform and Melton’s law could help to control the scale problem effec-
tively. This methodology also could emphasize the relationship between network
and basin to the model. To verify the applicability of GIUH proposed in this
research, the model was compared with the exponential GIUH model. It is prov-
en that proposed 2-parameter gamma GIUH model can better simulate the corre-
sponding runoff from any given flood events than exponential GIUH model. The
result showed that 2-parameter gamma GIUH model and fractal theory could be
used for deriving scale considered IUH of the basin.
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Table 1. Comparison of Objective Functions Objective Function

Rank of
Objective function Source Objective
Sfunction
0,=2(y—=:)? Diskin 1
1
z
O, =[{NZ(y—=)*} 1/Zy Diskin 4
Os=[ 2y 1/[ 235 )] Diskin 3
O:=2(yx) [ (yi+5)/(25 )] HEC-1 1
¥ . average of observed runoffs
y . observed runoffs
x . runoffs generated by the model
N number of data
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Fig. 1. Sensitivity of Peak Discharge for Parameter m
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Fig. 2. Sensitivity of Residual Sum of Squares for Parameter m
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Table 2. Comparison of Geomorphological Parameters at Different Scales Scales

Scale 1:25,000 1:50,000 1:100,000*
i h
Main Stream Lengt 16.750 15.275 14.100
L{km)
Sum of Links
53.125 48.400 43.800
Z(km)
Drai Densit;
ramage Lensity 0.9498 0.8654 0.7831
D(km™)
Average Hillslope Runoff
0.5264 0.5778 0.6385
Length Lh(km)
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Table 3. Measured and Calculated Fractal Network Length

Mayp Scale 1:50,000 1:25,000 1:4,000*
Ruler Size in Actual
i 50 25 4
Dimension, (m)
Network Length (m) 48,400 52,964 67,212

* Scale based on Fractal Geometry
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) Effective ) exponential
Flood Event Total Rainfall . Duration 2 parameter gamma model
Rainfall Model
(date) (mm) (hrs)
(mm) m y(hrs) K (hrs)
’83. 7. 19. 49.8 29.38 9 0.913 31.983 26.345
’83. 8. 23. 39.4 6.52 26 0.918 33.750 26.950
84, 7. 12. 26.4 7.05 11 0.911 22.130 13.926
'85. 6. 11. 30.2 5.54 35 0.922 19.067 15.634
'85. 7. 12. 57 50.66 49 0.981 15.624 25.000
'86. 8. 48 28.90 14 0.920 41.581 36.063
average 0.928 29.702 23.986
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Fig. 6. Discharge Hydrograph in Calibration (Event :’83. 8. 23)
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Fig. 7. Discharge Hydrograph in Calibration (Event :’85.6.11)
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Table 5. Optimum Model Parameters at Different Scale

Scale 1:4,000" 1:25,000 1:50,000 1:100,000*
m 0.920 0.938 0.941 0.951
y (hrs) 31.26 29.74 29.20 28.51

% Artificial map scale based on fractal geometry.

Table 6. Hydrogeomorphologic Parameters at Different Scale

Scale 1:4,000" 1:25,000 1:50,000 1:100,000*
Network Length
67,200 52,800 48,400 44,200
Z(m)
Drainage Densily
1.20 0.94 0.87 0.79
D(1/km)
Average Hill Slpoe
Length 0.417 0.532 0.575 0.633
Le(km)
Average Waiting Time
28.77 27.89 27.48 27.11
T(hrs)
Characteristic Velocity
14.49 19.07 20.92 23.35
Vi(m/hr)
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