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Abstract

The diversity of observed hydrologic data and the development of geographic information system
leads significant progress for developing distributed runoff models in the world. One of the typical
examples is TOPMODEL, but the spatial coverage of its application is limited on small headwater
basins. The purpose of this study attempts to overcome its limitation and consequently develops a
semi-distributed TOPMODEL. The developed model is composed of two components: a watershed
runoff component for a lumped representation of hydrologic runoff process on the catchment scale and
a kinematic wave type hydraulic channel routing component for routing the catchment outflows. The
application basin is the 2,703km2 upper Soyang dam site and several daily and hourly events are
selected for model calibrations and verifications. The model parameters are estimated on 1990 daily
event. The model performance on correlation coefficient between observed and computed flows are
above 0.90 for the verification events. It is concluded that the developed model in this study can be
used for flood analysis in large drainage basins.

keywords : TOPMODEL, Kinematic wave channel routing, Semi-distributed model, Topographic index,
Soyvang River basin
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Fig. 1. Schematic diagram for combining basin
and channel flow routing
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Fig. 2. Application diagram for the kinematic wave channel routing
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Table 1. Statistical results of topographic index for each sub-basin.
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Table 2. Estimated parameters for each sub-basin.
Paramter Basin
Symbol Unit Inpuk Naerin Soyang
m [m] 0.0113 0.0118 0.0121
To [ln(mz/day)] 5.128 5.408 5.688
Simax [m] 0.053 0.050 0.051
Sro [m] 0.001 0.001 0.002
ta [day/m] 2.40 2.20 2.00
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Table 3. Statistical results between observed and simulated flows.

Periods D/H | Item Qm o Q t) ARM | ERMS | CC
Obs. | 26235 | 63083 | 7062.60 103
G o 31) Daily | Cal | 25500 | 674.84 | 6691.41 103 8317 | 21006 | 095
' ) Res. -7.35 209.93 - -
Obs. | 33115 | 67538 | 402940 71
1995 ’ Cal. | 32801 | 61467 | 402473 70 1171 | 24763 | 093
(6.16~9.15)
Res. | -223 | 24762 - -
Obs. | 14180 | 372.44 | 273740 57
6 o 31) ’ Cal. | 13630 | 36247 | 3057.90 57 4956 | 11242 | 095
o Res. ~5.49 112.29 - -
Obs. | 19156 | 59864 | 466530 63
1999 v | cal | 21614 | 63081 | 490233 63 6352 | 16130 | 097
(6.1~10.31)
Res. | 2458 | 159.41 - -
Obs. | 12134 | 24901 | 185340 89
2000 ’ Cal. | 13022 | 24229 | 1391.9 87 4010 | 8462 | 094
(6.1~10.31)
Res. | 883 84.15 - -
1000 Obs. | 235154 | 286567 | 10653.00 40
0100129 140y |Hourly | Cal | 245012 | 343591 | 1236820 43 50371 | 81595 | 098
Res. | 10758 | 80882 - -
1005 Obs. | 214219 | 156391 | 5661.00 33
82301 29800 | 7 Cal. | 216407 | 166940 | 668368 38 30195 | 39606 | 097
Res. | 2187 | 395.46 - -
100 Obs. | 103183 | 203118 | 7841.00 91
13001 ~8594) , Cal. | 223263 | 240681 | 8955.39 92 40664 | 62042 | 098
Res. | 30080 | 552.80 - -
2000 Obs. | 58064 | 71259 | 587400 295
819095100 | Cal. | 85013 | 87252 | 419346 9227 | 33193 | 503.12 | 088
Res. | 26049 | 424586 - -

Note: Obs. : Observed flow [m%s], Cal. :
computed flow, Qn @ Mean , ©

mean square error, cc - Correlation coefficient
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Fig. 10. Observed and simulated flows on
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