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Fig.2 Macro-scaled model with micro-scaled models
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Fig.3 Lumping an inundating model in the first stage
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Fig.4 Lumping an inundating model in the second stage
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Table 1 Mathematical conditions in overflow

Slope in Slope in ha/hy
channel || floodplain | Complete |Incomplete|Submerged
my my overflow | overflow | overflow
0 4/3 >5/3 <0.6 0.6 0.7 >0.7
0-2/3 around 1 <0.45 0.45-0.8 >0.8
0-1/3 |laround 2/3|| <0.25 0.25-0.8 >0.8
my=my=0,hy/L<1/2 <2/3 None >2/3

Table 2 Parameter determination of overflow rate
folumas

Lom [ me ] " [ « T 8 [7]
0-4/3 >5/3 1.37+1.02(hy /hy) | —0.030 | 1.018 | 2.6
0 2/3| around 1 || 1.2841.42(hy/hg) | —0.200 | 1.090 | 2.6
0 1/3 | around 2/3 | 1.24+1.64(7n ko) | —0.124 | 1.032 | 2.6
my=my=0,h,/L<1/2 1.55 None 2.6
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Development of Macro-Scaled Overland Flow Model Applicable to Incorporation
with Distributed Runoff Model

Toshio HAMAGUCHI, Toshiharu KOJIRI and Mukta SAPKOTA*

*Graduate School of Engineering, Kyoto University

Synopsis

This study aims to propose the lumped model of two-dimensional inundation flow in macro scale.
This model ensures numerical compatibility with a basin-widely distributed runoff one in modeling accu-
racy and simplification. An inundating domain is divided into many infinitesimal elements constitutied
of one straight and short channelin micro scale. Based on the Navier Stokes equations, the mass conser-
vation and motion equations of inundating flow in this channel are successfully simplified. The resulting
motion equation is in conformity with the Fourier’s and the Darcy’s Laws. It is lumped in macro scale
with the other elements. It can be shown that the basic equation of inundating flow in macro scale is

finally categorized in the group conformable to water-depth transfer phenomenon.

Keywords : Flooding model, Inundating water depth, Lumped model, Upscaling, Macro scale
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