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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) materials. This

research aimed at suggesting the applicability of the CELLMOD Model,

a distribution-type model, in

interpreting runoff based on the topological properties of a river basin, by carrying out runoff interpretation for

heavy rains using the model.

To examine the applicability of the model, the calculated peaking characteristics in the hydrograph was
analyzed in comparison with observed values and interpretation results by the Clark Model.

According to the result of analysis using the CELLMOD Model proposed in the present research for
interpreting the rainfall-runoff process, the model reduced the physical uncertainty in the rainfall-runoff process,
and consequently, generated improved results in forecasting river runoff. Therefore it was concluded that the
algorithm is appropriate for interpreting rainfall-runoff in river basins. However, to enhance accuracy in
interpreting rainfall-runoff, it is necessary to supplement heavy rain patterns in subject basins and to subdivide
a basin into minor basins for analysis. In addition, it is necessary to apply the model to basins that have
sufficient observation data, and to identify the correlation between model parameters and the basin

characteristics(channel characteristics).
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Fig. 1. Schematic diagram of CELLMOD(Armon Karnieli, 1983).
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Fig. 4. Location map of study area.
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Table 1. Results of basin characteristics data
Basin Charnel
NO Area Perimeta | Length | Length of | Mean Shape Stream surface main total
(k) k) (i) center(km) wide factor order stream | stream
Basin 1 44019 33.301 16,075 8445 2.898 0190 4 0.363 0.031 0.162
Basin 2 68.170 47.108 14.220 5.560 5045 0.275 5 0.334 0038 (.116
Basin 3 | 1235391 57.406 21.820 11.620 6326 0326 5 0321 0.035 0102
Totat 235780 81.350 35240 19.190 7172 0.219 5 0331 0017 0114

952



YT QARG o] B HFFY A-FEHA
Table 2. Comparison of Peak Discharge and Peak Time
Q, t, (hrs)
storm method
m'/s RE.(%) hrs RE.(hr)
observed 2271 - 7.16. 16:00 .
1997. 7. 15 07:00 Clark 222.8 - 19 7.16. 16:00 0
CELLMOD 234.6 3.3 7.16. 16:00 0
observed 200.4 . 8. 5. 04:00 .
1997. 8. 04 07:00 Clark 1525 55 8. 5. 00:00 -4
CELLMOD 118.6 -17.9 8. 5. 00:00 -4
observed 181.0 - 7.27. 01:00 .
1998. 7. 25 10:00 Clark 787 -85 7.27. 01:00 0
CELLMOD 719 -94 7.27. 00:00 -1
observed 223.3 . 8. 1. 13:00 .
1998. 8. 01 00:00 Clark 210.8 -56 8. 1. 13:00 0
CELLMOD 2296 2.8 8. 1. 12:00 -1
observed 564.0 . 8.16. 14:00 .
1998. 8. 16 00:00 Clark 408.1 -276 8.16. 22:00 8
CELLMOD 2485 -55.9 8.16. 20:00 6
observed 1675 . 8. 4. 16:00 .
1999, 8. 02 18:00 Clark 158.0 -57 8 4. 15:30 -0.5
CELLMOD 1435 -14.3 8. 4. 14:00 -2
observed 348.8 . 9.20. 12:00 .
1999, 9. 20 00:00 Clark 292.3 -16.2 9.20. 12:00 0
CELLMOD 3196 -84 9.20. 12:00 0

note) R.E. : Relative error
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Fig. 7. Comparison of Computed and Observed Hydrograph.
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Table 3. Comparison of Statical Analysis between the Observation and Prediction Discharge

S CELLMOD Model Clark Model
rorm ME | MSE | Bias | VER | QER | ME | MSE | Bias | VER | QER
97.7.15 07:00 0863 | 41.725 | 19968 | 36.993 33 0.837 | 25.463 6532 | 12101 -19
97.8.04 07:00 0668 | 27.130 1.768 4.923 -179 0.768 | 30598 |-12.842 | 35751 55
98.7.25 10:00 0811 | 62.114 | 39664 | 67.736 -94 0.701 | 53.023 | 36686 | 62649 -85
98.8.01 00:00 0803 | 52.713 | 41578 | 59.790 2.8 0.841 | 41600 | 24540 | 35.289 -56
98,8.16 00:00 0628 |171.124 | 110832 | 59.883 -55.9 0.711 | 98457 | 58280 | 31.489 -276
99.8.02 18:00 0929 | 62434 | 36855 | 54.349 -14.3 0613 | 2791 | 13.129 | 19.362 -5.7
99.9.20 00:00 0900 | 5559 | 37485 | 39.9%6 -84 0874 | 73501 | 17.367 | 18511 -16.2
00 80
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Fig. 8 The Relationship between Observed and calculated runoff characteristics.
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