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ON STOCHASTIC MODEL OF RILL PATTERN

By Kenji KASHIWAYA and Setsuo OKUDA

Synopsis
Development process of rills is modeled with stochastic theory.
Branching process and joining process are iaken into consideration.
Experimental study showed that joining ratio is in proportion to the number of rills and
branching ratio is proportional to relative width (width/depth) of rills.
From the above results, next equation is derived for the stochastic process of the model.

dPi(t) wi—1
dt

- & I o o Wizl
=akPr.(t) +ﬁ§1 D; Li-® a(k—1) +ﬁ.~§1 D; JPR®
for k=1, kxN

Where Pg(f) is the probability that the number of rills will be % at the time ¢ a, 8 are
joining coefficient and branching coefficient respectively. w: and D; are width and depth of
i-th rill respectively.
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Photo. 1. Streaks on the slope.
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Fig. 2. A cross section of initial idealized rills.

Fig. 3. A cross section of idealized rills, numbering %
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Fig. 4. Relation between joining probability (ratio) and number of rills
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Fig. 5. Relation between branching probability (ratio) and relative width of rills.
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Fig. 6 (a). Variation of joining probability (ratio) with time.
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Fig. 6 (b). Variation of branching probability (ratio)with time.
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Fig. 7 (a). Variation of joining probability (ratio) with distance from upper end.
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