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Fig.1 Homogeneous material in one dimension (5¢H -
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Fig.2 Homogenization of an upscaled model
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Fig.3 Two-dimensional schematic view of sloping cells
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Fig.4 Homogenization steps of sloping cells in two dimentions

P (6)

p=1 ki
DRRIZR B, EBIZ, Fig6d X 5 (i T HEIIHAE D
HREIRE B LB M/ 3T A —% o* 72 b OIS M@K
¥R k> 1%

B
1 l L;
o= — ZLjaj* = — (7
L3 L3 & b
=1 &P
B B
1 l L;
==Y Liki'=—% ———— (8
L= LS &K b
p=1 Kip

s, B, flinAs—koRE, K (5) EX(7) k%
NENWEMEE n;*, n* (CHEMLINT,

._1¢
n; = 7 Z lomjp 9)
p=1

Physical-based consistency with
Gn=9on=4

before and after homogenization

Fig.5 Schematic view of longitudinal homogenization
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Fig.6 Schematic view of transversal homogenization
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Hydrological Application of Upscaling Technique Based on Homogenization Theory
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Synopsis

This study proposes a homogenization method of upscaling hydrologic parameters related to a

distributed runoff model from macroscopic aspects up to megascopic ones. These parameters are equiva-

lently derived from the mathematically formulated descriptions based on the conservation of surface and

subsurface water quantities. A surface flow direction prescribed through a flow direction/routing map

is significant to calculate the homogenized values of upscaling hydrologic model parameters. It can be

proven that equivalently homogenized parameters stem just from the macroscopic-modeled parameters

and the numbers of the longitudinal and its transverse cells, and that a conventional way of equivalent

parameters by weighted arithmetic mean is simple and easy but inadequate to figure out.

Keywords : homogenization, upscaling, hydrologic model parameter, hydraulic conductivity, Manning’s

(roughness) coefficient, megascopic model
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