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A dynamical model for the size distribution of dunes
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1: Schematic representation of the 1-D model.
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2: Typical relations (a) between dune migration speed (v) and dune height (H), and (b)
between out-going sand flux (J ) and dune height (H).



J(H) = (go + aH)(1 — Tk). (6)
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3: Simulation results. Three combinations of final state and route depending on the initial
distribution of dune size (M): (cross) uniform many-dune state through leveling process(type-I),
(diamond) single-dune state through coarsening process (type-1I-ii), and (triangle) single-dune
state through coarsening process (type-1I-i). Two types of coarsening process are explained in

X 4.
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B4 4: Simulation results. Three types of dynamics: temporal change of the dispersion of dune
height H (solid lines), each corresponding to the respective type of final state in B4 3, where
dashed lines represent mean height of dunes. Note that vertical and horizontal scales are
different in three graphs.
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5: The dynamics of two-dune system in the case of no collision. The dynamics are explained
in respect of the relation between out-going sand flux (J) and dune height (H). (a) When
J(H,) > J(H;) dune 2 grows and dune 1 shrinks, and vice versa, while (b) when J(H;) = J(H>)
dunes 1 and 2 are at equilibrium. Stability of the equilibrium state depends on the sign of
J'(Hy) — J'(H;) where J'(H) = i‘ld%ﬂ. Dune height (H) is proportional to the square root of
dune size (M).
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X 6: Phase portrait representing the dynamics of two-dune system in the case of J'(Hy) >
J'(H;). Dune height (H) is proportional to the square root of dune size (M).
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7: Schematic representation of the 2-D model. Vertical lines represent dunes, each length
being propotional to each dune size (M). Bold and faint arrows represent dune migration and
sand flow, respectively.
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