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Snow and Ice Research Team
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Stability Assessment of Snowy Slopes Near Roads
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Measures against avalanches on roads include avalanche control facilities and road closures. Road closures and reopenings are
determined by the experience of the road administrators based on visual onsite inspections and past achievements. Therefore,
we are investigating the conditions under which the avalanche likelthood decreases and the time required for such decreases, by predicting the stability of snowy slopes
using a rational new onsite method that measures changes over time. At the Civil Engineering Research Institute for Cold Region, we have been researching a method for
estimating the likelithood of avalanches after snowfall and a technology for measuring the snow conditions on slopes using StM (structure from motion) technology.
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A method for estimating avalanche likelihood after snowfall
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A snowy slope after snowfall
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We devised the “stability index for snow cover on a slope” (SI) to express such stability, which

relates to the likelithood of avalanche occurrence. The smaller 1s the SI, the more unstable is the
snow on the slope. It is considered that when the SI is 2.5 or lower, avalanches are likely.
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We examined the conditions of snow cover on the slope and the occurrences of avalanches and
found that when the cumulative snowfall H is great, it takes a long time for the snow cover on

a slope to stabilize. The lower is the air temperature and the shorter 1s the snowfall duration D,
the longer 1t takes for the snow cover to stabilize.

Stability index FrEan | B Snowfall duration D = 12h (b)&UR Tu = -5°C  Airtemp. Ta =-5C
QEE SI=Z/SinTc0ST :g%g§f|§f;Tsmgj“m 11{:' ,(a,)lzééglﬂ%FEﬂD=12h 15u=all?l I12II15II13I I21I 24||27| ISDIISSI mllsgl lﬂlldﬁlldsl I!"-lllﬁd'll57 |GI:)||BSI||ES||EB||T2
- BRIRIBA (=01 hi - 9.0 8~2ah
Bearing capacity = Shear strength 1% 100 A 80 . 12~-18h
" [FERM = = oV =~ 3
§;§ﬁ=ﬂh’liﬁg§r§ 2 « [BERED R ERREA: T LS E g{j T ~ f — E 120 ;
. BRI E R vk ROBEIDEEE S/ 28 70 E g E G -
Driving force = Shear stress KIFBIRTHIL h = Oom @’éﬁ’rﬁgé- = T 801 =L =¥ -
- « BEw = p XhXAr BK _ o | = o) 100=
BEEN D=t ARG 87 2o 701 e Teoge R
o = v = E 1 i }E"‘I o] Z\ 0 —%
BELI O - LS EEOEEARE E;> - WEIEWNON S5 = Hﬁ:‘ 50 | 40 E % = m
Normal stress *ﬁ‘S}r —(1) O R 40 e Bk 3
y T 50—
FEOE ¥V BE ORMEILOHE | — | [CANEE OHE — 30 H - 3.0 o
o - NP B T T T =
Slope gradient e E> T o 6 7 18'89 24 30 0
HEMEBICULTREESEHEL, SORMEEHDT 3. S| gZ-StTJ%Bé%%Th\BODH%FEﬂ(h) - s 12 15 18 21 24 ¥ 3 3B 3B 33 4 45 45 51 54 & 60 6 6 e T2

Time from the end of a snowfall that forms snow cover with SI=2.5
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Time from the end of a snowfall that forms snow
cover with an SI of 2.5 or greater (snowfall
duration D = 12hr)
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Concept of the stability index SI for
snow cover on a slope
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Flow of calculation for the stability
index SI for snow cover on a slope
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Measurement of snow conditions on a slope using SfM technology
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Time required for the snow cover on the slope to stabilize
(air temperature Ta = -5°C)
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We tested a technology for measuring the snow cover on the slope that uses two still cameras, a
video camera, a laser distance meter that will be widely used in digital transformation (DX),
and an unmanned aerial vehicle (UAV). The purpose of this test was to establish a technology
for measuring the conditions of snow cover on a slope using SfM technology that applies a
distance calculation technique based on stereo vision.
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Test measurements found the data from the laser distance meter and from the UAV to have
very small errors, based on comparisons to the measured values. The data collected by the still
cameras and the video camera had allowable errors of about 50 cm. We will investigate

measurement techniques for assessing the stability of snow cover on a slope that use video
capture, because we can accumulate data on snow cover on a slope by capturing video from
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Concept of distance calculation using stereo
vision
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List of measurement techniques used in this test
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Safe, pleasant driving on Northern Roads
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Cross-sections from the measurement test results
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Errors of the measurement test results




