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Fig. 1 Seven catchments used for the numerical simulations. The numbers in the brackets show the catchment

areas [km?]

Table 1 Input rainfall events

Event Year Periods Type of rain  Rainfall* [mm]
R1 1987 7/16 0:00 - 7/20 16:00 Typhoon 108
R2 1988 7/14 0:00 - 7/16 0:00 Baiu front 92
R3 1989 8/26 0:00 - 8/28 21:00 Typhoon 104
R4 1990 9/19 0:00 - 9/210:00 Typhoon 140
R5 1990 11/290:00 - 12/112:00 Typhoon 115
R6 1991 9/1812:00 - 9/20 12:00 Typhoon 45
R7 1991 11/2712:00 - 11/300:00 Low pressure 80
R8 1992 8/18 0:00 - 8/20 22:00 Typhoon 136
R9 1993 6/19 0:00 - 7/20:00 Baiu front 114
R10 1993 9/8 0:00 - 9/11 0:00 Typhoon 91
* Tatal rainfall on C1 during the event.
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Temporal-spatial record of water flow at time ¢
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Fig. 2 Schematic diagram of Tracing Method of Temporal and Spatial Water Record
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Fig. 3 Application of the tracing method to a river
channel routing model
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Fig. 4 Total runoff and river discharge from C3 (1,469
km?) by Original rainfall and Shuffle rainfall.
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Fig. 5 Runoff from the eight subcatchmnts in (a) C3(1,469 km?) and (b) C7(156 km?) by Uniform rainfall
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Fig. 6 Runoff from the eight subcatchmnts in (a) C3(1,469 km?) and (b) C7(156 km?) by Original rainfall
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catchments. ”Forest” are the results when the
landuses are assumed to be forest.
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rainfall and Uniform rainfall from the seven
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Fig. 11 Runoff (top pannel) from each eight subcatchment and discharge originated from the subcatchments
(bottom pannel) at the outlet of (a) C3(1,469 km?) and (b) C7 (156 km?) by Uniform rainlfall
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Original rainfall and Shuffle rainfall from the
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Fig. 13 Examples of catchment subdivisions in C3(1,469 km?). Div : n means a catchment is divided into 2".

3-1 to 3-8 represent the subcatchment numbers.
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Fig. 14 Relationship between the areas of subdivisions and relative peak errors caused by shuffling the locations

of rainfall inside subcatchments
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Fig. 16 Runoff (top pannel) from each eight subcatchment and discharge originated from the each subcatchment
(bottom pannel) at the outlet of (a) C3 (1,469 km?) and (b) C1 (6,558 km?) by Uniform rainlfall
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Model Building Unit for rainfall-runoff simulation
Takahiro SAYAMA, Yasuto TACHIKAWA and Kaoru TAKARA

Synopsis

This paper investigates the appropriate spatial resolution to reflect hydrologic variabilities for flood
simulation with rainfall-runoff models. It defines Model Building Unit (MBU) as a maximum catchment
area in which statistical representation of the input variables is acceptable. Interactions among rainfall
distributions, catchment distributions, and river channel effects determine the size of MBU. This paper
clarifies the interactions and quantifies MBU by numerical simulations with a distributed rainfall-runoff
model. The simulation results showed that M%U is restricted mainly by river channel effects and it is

quantified as absolute size regardless the catchment scale if it is between 150 km? and 1500 km?>. MBU
is 300 km? for 5 % of allowable relative peak error.

Keywords :model building unit, rainfall-runoff model, scale, rainfall variability
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