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Model Experiments on Powder Snow Avalanches

—Dynamics of Conservative and Non— Conservative Inclined Thermals—

Yusuke FUKUSHIMA, Norio HAYAKAWA and Satoshi KONDO

In order to investigate the dynamics of powder snow avalanches, the experiment on fronts of gravity currents

on the inclined wall is carried out. Experiments concerned are inclined plumes and inclined thermals using

saline water and turbid water into fresh water.

non—conservative.

cases. The salinity concentration profiles are measured for the case of saline gravity currents.

The saline gravity current is conservative and turbid one is

The speed and the maximum height of the front of gravity currents are measured for all

The non -

dimensional speed of saline inclined wall plumes and thermals are nealy constant in the flow direction. On

the contrary, the non—dimensional speed of turbid inclined thermal decreases in the flow direction.

Key words: powder snow avalanches/model experiments/inclined thermals/inclined plumes/suspension clouds
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Fig. 1 Schematic views of an inclined plume
and inclined thermal.
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Fig. 2 Experimental apparatuses No.1l and No.2.
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Table 1 Experimental conditions for conservative

inclined thermals.

0 () C%) | To(C) | olg/cmM|o s(g/cm?) e
5 1.0 22.0 0.99780 | 1.00601 | 0.00822
5 3.0 21.8 0.99784 | 1.02264 | 0.02485
5 5.0 22.0 0.99780 | 1.03933 | 0.04163
10 1.0 22.0 0.99780 | 1.00611 | 0.00832
10 3.0 21.8 0.99784 | 1.02267 | 0.02488
10 5.0 22.0 0.99780 | 1.03934 | 0.04163
30 1.0 22.0 0.99780 | 1.00601 | 0.00823
30 3.0 21.8 0.99784 | 1.02264 | 0.02485
30 5.0 22.0 0.99780 | 1.03934 | 0.04163

Table 2 Experimental conditions for non—

conservative inclined thermals.

6 (%) | To(T) | oleg/cm)|o s(g/cm”) E
5 1.0 14.0 0.99927 | 1.00699 | 0.00772
5 3.0 14.1 0.99926 | 1.02241 | 0.02317
5 5.0 14.0 0.99927 | 1.03785 | 0.03861
10 1.0 14.0 0.99927 | 1.00699 | 0.00772
10 3.0 14.0 0.99927 | 1.02242 | 0.02317
10 5.0 14.0 0.99927 | 1.03785 | 0.03861
30 1.0 13.6 0.99933 | 1.00704 | 0.00772
30 3.0 13.4 0.99935 | 1.02250 | 0.02316
30 5.0 13.4 0.99935 | 1.03793 | 0.03860

Table 3 Experimental conditions for conservative

inclined plumes.

0 CNC%) | TolCY |eolg/cmo s(g/cm?) B
5 1.0 23.2 0.99754 | 1.00575 | 0.00823
5 3.0 21.8 0.99784 | 1.02264 | 0.02485
5 5. 22.0 0.99780 | 1.03934 | 0.04163
10 1.0 23.2 0.99754 | 1.00575 | 0.00823
10 3.0 21.8 0.99784 | 1.02267 | 0.02488
10 5.0 22.0 0.99780 | 1.03934 | 0.04163
30 1.0 22.0 0.99780 | 1.00601 | 0.00823
30 3.0 21.8 0.99784 | 1.02264 | 0.02485
30 5.0 22.0 0.99780 | 1.03934 | 0.04163
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Fig. 3 Variation of front speed in the flow
direction of inclined plumes (4 =10").
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Fig. 4 Variation of thickness of front in the flow
direction (8 =10")
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Fig. 5 Front speed of conservative thermals
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Fig. 6 Front thickness of conservative thermal
(0=10").
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Fig. 7 concentration profiles of conservative inclined thermals (¢ =10°, Co=1%).
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Fig. 9 Front thickness of non—conservative
thermals (8 =10")
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Fig.10 Non—dimensional front speed of
conservative inclined thermals (¢ =10").
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Fig.11 Non—dimesional front speed of non—

conservative inclined thermals.
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Fig.12 Non—dimensional front speed of inclined
plumes (6 =10").
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