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INVESTIGATION OF A MATHEMATICAL MODEL
ON DRAINAGE DENSITY

By Kenji KASHIWAYA and Setsuo OKUDA

Synopsis
A theoretical equation which shows the temporal change of drainage density is ex-
pressed as follows;
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where D;(t, T) is the drainage density at time T on the i-th basin or geomorphic surface
which was formed at time #: fi(z) is the coefficient concerning the process which causes
the development of river at time z: 7;(z) is the maximum drainage density at time r and
D; is the initial drainage density on the i-th geomorphic surface or basin. The equation is
based on the assumption that drainage density increases with time until it reaches the
specific upper limit, the maximum drainage density, which concerns some physical properties
of the basin.

It is possible to modify the equations into what shows the temporal change of drainage
densities in various basins or on geomorphic surfaces. The equation is;
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with D, the initial drainage density, where it is assumed that the process is single and the
physical properties are not changed in the basins.

By employing this equation, we obtain that the influence of the variation in the process
to the change of the drainage density becomes smaller with time as the absolute value of
the function concerning the process becomes larger, if we set the function is expressed as
the non-negative one where periodic variation and invariable term are combined.
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Fig. 1 The temporal change of the drainage density in the experimental
basin (after Schumm, 1976).
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Fig. 2 The temporal change of the drainage density in the experimental

slope (cf. Kashiwaya, 1980)
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Fig. 3 The relationship between the number
of landslides in the ordinate and the
drainage density in the abscissa (after
Okimura, 1980).
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Fig. 4 The ideal variation of the function which concerns the
processes with time #, T means the present.
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Fig. 5 The temporal change of the drainage densities in various drainage basins
or geomorphie surfaces. D;(#;, T) is the dranage basin at time 7. D; is
the initial drainage density of the i-the basin. The abscissa means the
absolute time.
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Fig. 6 The time variation of drainage density in the case that the function
which concerns the processes is expressed as one where periodic

variation and invariable term are combined; eq.(13).
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Fig. 7 The time variation of drainage density in the case where the function
concerning the processes is expressed as eq.(13)
{a) A=1, B=20000, C=2, w=100000
(b) A=1, B=20000, C=2, w= 40000
(¢) A=1, B=20000, C=2, o= 20000
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Fig. 8 The temporal change of the drainage density in the south Kanto district.
curve ; theoretical drainage density, open circles ; drainage density obtained
in the field by Tokunaga et al (1980)20. A: Konan terrace (400000 yr
B.P.), B: Oshinuma terrace (300000 yr B.P.), C: Shimosueyoshi terrace
(130000 yr B. P.), D; Obaradai terrace (80000 yr B.P.), E: Misaki terrace
(60000 yr B.P.), (cf. Kashiwaya, 1983).
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