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Forecasting of Avalanche
by
Saburd NAKAMATA

(Abstract )

1. We must consider how to protect the area which does not have avalanche defences from
avalanche hazard. In such area, it is important to get avalanche forecasting.Forecasting
are classified by the following three methods.

1 Meteoralogical conditions
2 Investigation of snow profile on the slope
3 Measurement of glide velocity

Nowadays , the forecasting is not sufficiently advanced to predict the exact time of
occurrence.Method 3 will be the most reliable one on account of its measurements which
can detect snow moving directly.

Accordingly , we should examine gliding in detail. This has already been mentioned by R.
HAEFELI , who has given a lot of literature. But utilizing it , we found that the glide
distribution on the slope did not apply satisfactorily to our experiments. We detected glide
velocity on the slope where there should essentially be no sliding on account to #>> tan®.
So , we adopted the following treatment for friction on the slope : coef. of friction
increases continuously from the upper end of the siope to the lower. Under this conception,

we obtained Formulae 10, 11. In this case , condition tan® > (24, +#:),/3 is indispensable.

2. To forecast avalanche hazard , we chose the artificial slope with the inclination of 15,
the length of 20 m, the width of 5m .We set six emitters of glidemeter in the sloping
snow cover. From the values of gliding, we estimated whether the sloping snow cover was
stable or not. Table 6 shows the value of each gliding represented by daily counts. It shows
that in this slope the stability of sloping snow is clearly distinguishable according as the
glide is active or not. From these effects we examined the time of occurrence of the
avalanches which happened in the neighbourhood while the gliding was active. Fig.7 shows
the relations between the glide velocity ( represented by an hour count ) measured on this
artificial slope and the time of avalanche occurrence. As shown in Fig.7 , we had the
possibility of avalanche forecasting even with a few instances given here. We are to

continue our experiments on a lot more examples.
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Table 4 The dependence of snow viscosity on density
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Table 6 Daily counts of glide on the artificial slope

£ A B | Mi Na 2 No 3 No 4 N 5 No 6 Egﬁ;&f

52 1. 10 49,5 49.5 485 49.5 53.5 9.5 25,0
11 ABH (#936.0)
12 185 |195+a| 16+a { 15+a | 19+e |145+a | 95+a
13 0 0 0 0.5 0 0 0
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£ A B No. 1 Mo 2 No 3 No. 4 No 5 No. 6 A on/day
52. 1. 14 0 0 0.5 0 0.5 0 0.1
15 0.5 0 0 0 0 0 0
16 0 0 0 0 0 0 0
17 0.5 1 0 0.5 0.5 0.5 0.3
18 0.5 0 0.5 0 0 0 0.1
19 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0
23 0.5 0 0 0.5 0 0 0.1
24 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0
26 1.5 12.0 11.0 10.5 7.0 9.0 4.3
27 17.0 27.0 27.5 26.5 26.5 21.0 12. 1
28 14.0 12.5 13.0 12.5 13.0 9.0 6.2
29 0.5 0.5 0 0.5 0.5 0 0.2
30 0.5 0 0 0 0.5 0.5 0.1
31 0 0 0 0 0 0 0
52.2. 1 0 0 0 0 0 0 0
2 0 0 0.5 0 0 0.5 0.1
3 0 0.5 0.5 0.5 0.5 0 0.2
4 0 0 0 0 0 0 0
5 0.5 0 0 0 0.5 0 0.1
6 0.5 0.5 0 0 0.5 0.5 0.2
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0.5 0
10 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0
12 0 1.0 1.5 2.0 2.0 0 0.5
13 1.0 50 3.0 1.0 L5 4.5 1.3
14 0 13.0 9.0 4.0 6.0 24.5 417
15 13.5 14.5 14.0 16.0 14.0 12.0 7.0
16 0.5 0 0 0 0.5 0.5 0.1
17 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0
19 0 0.5 0 0.5 0 0 0.1
20 0.5 0.5 1.8 0.5 0.5 0.5 0.3
21 2.0 4.0 50 50 4.5 45 2.1
22 0.5 1.0 1.0 0.5 0.5 0.5 0.3
23 1.0 0.5 0 0.5 0.5 1.0 0.3
24 3.0 4.0 4.0 4.0 45 7.0 2.2




£ 8 8| N1 Yo 2 No 3 Mo 4 Na 5 N6 | Rod e
52.2.25 | 3.0 3.5 3.0 3.5 45 45 1.8
26 | ik 0 0 0 15.0 145 | 25+a
27| 05 1.0 3.0 5.0 14.0 13.5 3.1
28 | 0.5 3.0 3.0 11.5 11.5 9.5 33
528 1 1.0 3.0 3.0 7.0 12.0 6.0 2.7
2| 0 0 0 11.0 11.0 7.5 25
3| o0 0 6.0 10.5 12,5 11.0 3.3
a| o 0 0 0 0 0 0
5| o 0 0 0 0 0 0
6 0 0 0 A~ B A~ ¥ A~ B A B
7| 35 0 1.0 1.0 1.5 1.0 0.7
8| 05 1.0 1.0 45 5.5 3.0 13
9| 1o 1.0 0 6.0 6.5 4.0 15
10| o 35 0 6.0 8.5 8.5 2.2
11 0 2.0 2.0 7.0 13.0 3.5 2.3
12| o0 0 0 5.0 8.5 5.0 L5
13| 0 2.0 1.0 6.0 11.0 2.0 1.8
YT B
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Table 7 An hour counts of glide velocity
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Fig.7—1 Example 1. Correlations between the glide velocity(an hour) and the occurrence
of avalaiche
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Table 8 Correlations between the glide velocity and the occurrence
of avalanche

& i v | pop | PR | HHIS C s 1 e e
A8 o | RE PR | BERE 54 ¢ | i hic &5 % F IR
Tl T cm cm| cm/day #
1. 24|-1.9| 41| 175 | 173 | 0 3
25( 3.9(114f 175 | 179 | 0 7 18h40m 54
26| 21]-1.0| 0 162 | 4.25 1 Thd45m gRR
27| 4.4|-22| 9 162 {12.1 15
28|—1.1|-4.2| 275 | 183 | 6.2 6 | 15nFiFklT A, , TR 3 3BT
29|-0.6(-4.3| 59.0 | 217 | 0.2 5 |8h Mili 175, Wit (KELEKH)
30(-22[-83| 330 | 219 | 0.1 0
2.11|—1.1|-5.6| (15.0) 0 1
12| 3.0(-77]| 200 | 256 | 0.54 2 | 12hgRIT , BT 1 4
13| 7.0{-10| (@ 1.33 1 6h30m 34
14| 26|-10( O 225 | 4.71 10 | 12h50m Wil 117 5 (GEREHET) A3l 7h FRbR
15| 2.0]-4.2] 9.0 228 1 7.0 23
16| 201109 40 | 221 ] o1 5
2.20| 59]|-98(( 6.0) 0.3 8 et
21 32|-22( 65| 240 | 21 6 14h10m #fER
22(—0.5|-80| 39.5 275 | 0.3 9 | 8h15m WHLBEALHEEMTALIAZLE [16030m 34
23 37 -| 195 | 273 | 03 17 ”
24 64| —| 130 | 269 | 22 10 |14°30° R (hfB) R ”
250 80[ - o 243 | 18 25
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