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FIG. 4. Temporal evolution of the aspect ratio A (shown in solid lines) and the equivalent integral

measure of the aspect ratio using the moment of inertia tensor \/I. /Iy, (shown in dashed lines)

for the currents with seven initial aspect ratios (Ag = 0.1, 0.2, 0.5, 1, 2, 5, 10) released at four

slope angles (0 = 5°, 10°, 15°, 20°).
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FIG. 5. Temporal evolution of the front location of the current xr and the front velocity up for
the currents with seven initial aspect ratios (A9 = 0.1, 0.2, 0.5, 1, 2, 5, 10) released at four slope

angles (6 = 5°, 10°, 15°, 20°).
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FIG. 6. Temporal evolution of the Froude number F'r for the currents with seven initial aspect

ratios (Ag = 0.1, 0.2, 0.5, 1, 2, 5, 10) released at four slope angles (8 = 5°, 10°, 15°, 20°).
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FIG. 7. Interdecile mean Froude number Fr as a function of slope angle # for the currents with
seven initial aspect ratios (A9 = 0.1, 0.2, 0.5, 1, 2, 5, 10) released at four slope angles (§ = 5°, 10°,
15°, 20°).
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FIG. 8. Temporal evolution of the streamwise centre of mass of the current xcjps and the corre-

sponding velocity ucys for the currents with seven initial aspect ratios (Ag = 0.1, 0.2, 0.5, 1, 2, 5,

10) released at four slope angles (§ = 5°, 10°, 15°, 20°).
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FIG. 9. Evolution of spanwise integrated density of the current w, at Re = 5000, 6 = 15° and
Ap=1att=0,1, 3, 6,15, 30 for the cases with 0.5 x 'y (top left), T’y (middle left) and 2 x T’y
(bottom left) with the temporal evolution of the wall normal position of the centre of mass (top
right), spatial evolution of the centre of mass from its original release position in the x-z plane
(middle right) and the comparison of the volume growth rate «, to the empirical function from
the study by [51] (bottom right), respectively. The black arrow in the contours of w, corresponds

to the direction of the gravitational force.
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FIG. 10. Temporal evolution of the front location zx and the front velocity ur for the current
with an initial cross-sectional aspect ratio Ag = 1 release at § = 15° at Re = 5000 for the cases

with 0.5 x Fo, FO and 2 x Fo.

41



TABLE I. Durations of the first acceleration phase (A1), the first deceleration phase (D1) and the
second acceleration phase (A2) at Re = 5000 for the four slope angles (# = 5°, 10°, 15°, 20°) and

seven initial aspect ratios (Ag = 0.1, 0.2, 0.5, 1, 2, 5, 10)

Duration of Al 0 =5° 6 = 10° 6 = 15° 0 = 20°
Ay =0.1 1.6 1.7 3.5 3.6
Ao = 0.2 1.6 1.6 3.3 3.5
Ao =05 1.5 1.6 1.9 2.1
Ap=1 1.3 14 1.5 1.7
Ag =2 1.0 1.1 1.2 1.3
Ap=5 0.9 0.9 1.0 1.2
Ao =10 0.7 0.8 0.9 1.1

Duration of D1 0 =5° 6 = 10° 6 = 15° 0 = 20°
Ay =0.1 7.8 6.9 4.9 3.4
Ao =0.2 6.5 6.4 4.5 3.4
Ao =05 5.3 4.4 3.3 3.0
Ag=1 4.0 3.5 2.7 2.2
Aoy =2 2.5 2.1 1.8 1.6
Ao =5 1.5 1.4 1.3 1.0
Ay =10 1.5 1.2 0.8 0.9

Duration of A2 0 =5° 0 = 10° 0 = 15° 0 = 20°
Ap =0.1 1.8 24 2.5 2.6
Ay =0.2 24 2.5 2.7 2.7
Ao =05 2.6 2.9 3.2 3.3
Ap=1 3.2 3.3 3.6 3.8
Ap =2 3.3 3.4 3.7 3.8
Ao =5 3.3 3.4 3.7 3.9
Ayp =10 3.4 3.5 3.8 3.9
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TABLE II. The maximum velocity during the first acceleration phase (Alyee), the maximum
velocity during the second acceleration phase (A2;,,,) and the ratio of the second local maximum
velocity over the first local maximum velocity (A2,42/Almaez) at Re = 5000 for the four slope

angles (0 = 5°, 10°, 15°, 20°) and seven initial aspect ratios (A9 = 0.1, 0.2, 0.5, 1, 2, 5, 10).

Al pae 0 =5° 0 = 10° 0 = 15° 0 = 20°
Ag = 0.1 0.49 0.51 0.54 0.56
Ag =02 0.50 0.52 0.57 0.62
Ag = 0.5 0.51 0.54 0.58 0.63
Ag =1 0.48 0.51 0.54 0.57
Ag =2 0.42 0.45 0.48 0.52
Ao =5 0.31 0.35 0.38 0.41
Ag = 10 0.21 0.25 0.31 0.34

A2pmas 6 = 5° 6 = 10° 0 = 15° 0 = 20°
Ag = 0.1 0.36 0.43 0.46 0.48
Ag =02 0.37 0.42 0.48 0.52
Ao =05 0.37 0.44 0.49 0.55
Ao =1 0.36 0.43 0.52 0.58
Ag =2 0.32 0.40 0.50 0.56
Ag =5 0.24 0.36 0.43 0.48
Ag = 10 0.22 0.33 0.40 0.47

A2mae /Al mazs 0 =5° 6 = 10° 6 = 15° 6 = 20°
Ag = 0.1 73% 84% 85% 86%
Ag = 0.2 74% 81% 84% 84%
Ao = 0.5 73% 81% 84% 87%
Ag =1 75% 84% 96% 102%
Ag =2 76% 89% 104% 108%
Ag = 7% 103% 113% 117%
Ag =10 105% 118% 129% 138%
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