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FROCTHER L, BBERBIBEMRTIERT A S A -2k, B, 7, § OEDOREEZR
Niko 7, 0REBE, SEE AEOHBEGYEETSE 5 2—2T, a, BN
MEBETHHECHEED T A —2Thb, HNBEBMOLERGEETHEE, AT 2
— 2L DATHY, —RIGHEBERERNRLETHEE, “F2—-2k a, B D=DL
T2ho BEFTE X DERTAT PRI FIDHENAT A — 2 DBELYEN L, EED
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SUZUKI, Masakazu: The properties of a base-flow recession on small
mountainous watersheds (I) Numerical analysis using the saturated-
unsaturated flow model J. Jap. For. Soe. 66 : 174~182, 1984 On the
basis. of a dimensionless form of a fundamental equation given by combining
RICHARDS' equation with functional relationships of soil-water properties (water
retention and permeability), properties of a base-flow recession are examined
using a two-dimensional saturated-unsaturated flow model. Physical conditions
are represented by four dimensionless parameters: «, f, 7, and 4. For a
saturated-flow model, the fundamental equation includes one parameter, §. For
a one-dimensional, vertical-flow model, it includes two parameter, a and B.
« and B are the parameters which feature unsaturated flow, and 7 and § are
topographic parameters related to the slope length, soil depth, and slope gradient.
The influences of these parameters on dimensionless recession-hydrographs are
examined by numerical solutions. The fundamental equation can be converted
to a simple form having one parameter, B, in almost all cases with the usual
hillslope topographies and soil-water properties. In the simple form, parameter
B, an exponent reflecting the relationship between hydraulic conductivity and
moisture content, is the indicator of nonlinearity in kinematic law. This simple
form of the equation can be wused for further examination of the base-flow
recession.
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Initial condition on a two-dimensional
saturated-unsaturated flow model
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An experimental apparatus for measuring
the discharge caused by a one-dimensional,
vertical flow
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F-1.  ZWILEM-REEFRERE B

Parameters for the two-dimensional saturated-
unsaturated flow model

Series 1
Run-1 Run-2 Run-3
Slope length L (m) 5 10 20
Soil depth D (cm) 100 100 100
Slope angle o (deg) 30 30 30
a —0.16 —0.08 —0.04
B 6.0 6.0 6.0
7 0.2 0.1 0.05
8 0. 346 0.173 0.087
Series 2
Run-4 Run-3 Run-5
Slope length L (n1) 20 20 20
Soil depth D (cm) 50 100 200
Slope angle o (deg) 30 30 30
« —0.04 —0.04 —0.04
B 6.0 6.0 6.0
7 0.025 0.05 0.1
[ 0.043 0.087 0.173
Series 3
Run-6 Run-3 Run-7
Slope length L (m) 20 20 20
Soil depth D (cm) 100 100 100
Slope angle o (deg) 15 30 45
a —0.077 —0.04 -0.028
¥l 6.0 6.0 6.0
d 0.05 0.05 0.05
8 0.187 0.087 0.05
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Dimensionless hydrographs using two-dimensional

saturated-unsaturated flow model
(a) Series 1 (L=5~20m, D=100cm, ©=30°)
(b) Series 2 (L=20m, D=50~200cm, w=30°)
(c) Series 3 (L=20m, D=100cm, w=15~45%)
For details of parameters for each hydrograph
see Table 1.
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Model for the difference equation
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