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Fig. 1: Classification of the wake structures with Fr and Re. From Hanazaki, Kashimoto &
Okamura (2009).
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Fig. 2: Schematic figure of a sphere mov-
ing downward in a stratified fluid. A
frame moving vertically downward with the
sphere is used, and the linearly stratified
fluid moves up at a constant speed W rela-
tive to the sphere.

Fig. 3: Computational grid near the sphere.
Every two grid line is drawn.

(a) (b) ©)

Fig. 4: Typical results at a low Froude number (Fr = 0.3, Re = 247, steady state at ¢t = 30).
(a) Velocity vector diagram in stationary frame. (b) Contours of vertical velocity in stationary
frame (w — 1). The interval of A(w — 1) = (Wmax — 1)/10 for w — 1 > 0 (solid lines), and
|Wmin — 1]/10 for w — 1 < 0 (dashed lines). Broad lines represent w — 1 = 0. (c) Gray-scale
image of the distribution of molecular diffusion of density V2p//ReSc.
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Fig. 5: Contours of vertical velocity in stationary frame, i.e. w — 1, at ¢ = 30. The interval of
A(w = 1) = (Wmax — 1)/10 for w — 1 > 0 (solid lines), and |wmin — 1|/10 for w — 1 < 0 (dashed
lines). Broad lines represent w — 1 =0. (a) Fr = 0.3, (b) Fr =0.8, (c) Fr = 1.5.

(a) (b) (c) (d)

Fig. 6: Typical deformation process of an isopycnal surface (Fr = 0.3, Re = 200). The surface
is initially located at z = —1 as a horizontal plane. (a) t = 1.0, (b) t = 2.0, (c) t = 3.0, (d)

t =4.0.
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Fig. 7. Time divelopment of the isopycnal lines of total density p (F'r = 0.3, Re = 200). The lines
drawn in the circle represent the density distribution on the sphere surface. Contour interval
Ap=05. (a) t=0.5, (b) t = 1.0, (c) t = 10.0.

7 7 7

Fig. 8: Time divelopment of velocity vector diagram in a stationary frame. (a) t = 0.5, (b)
t=1.0, (c) t = 10.0.
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Fig. 9: (a) Time development of the density diffusion V2p’/ReSc at selected six points on the
sphere surface. (b) Time development of the density perturbation p’ at selected six points on
the sphere surface. In both figures, 6 is the angle measured from the lower stagnation point of
the sphere. (F'r = 0.3, Re = 200).
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Fig. 10: Time development of the density perturbation p’ at the upper stagnation point of the
sphere (6 = 180°). (a) Froude number dependence (Re = 200), (b) Reynolds number dependence
(Fr =1).
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Fig. 11: (a)Froude number dependence of the steady state distribution of the vertical velocity
w — 1 near the z axis at the height where w becomes maximum. (b)Froude number dependence
of the half width at half maximum (HWHM) of w — 1.
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Fig. 12: (a)Froude number dependence of the steady state distribution of V2p'/ReSc near the z
axis at the height where V2p’/ReSc becomes maximum. (b)Froude number dependence of the
half width at half maximum (HWHM) of V2p'/ReSc.
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Fig. 14: (a) Pressure on the sphere surface. § is the angle measured from the lower stagnation
point. (b) Froude number dependence of the drag coefficient of the sphere. Both figures are
drawn for Re = 200.
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