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Study on Techniques to Estimate Snow Transport with Consideration to the Environment of Roadside Areas
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Appropriate road management activities, including timely judgments for road closures and appropriate planning for snow removal,
are important for preventing and reducing the number of vehicles stranded in snowstorms. To carry out appropriate road management,
it 1s important to have techniques that support decision-making on road management activities. Such supporting techniques include
one for forecasting the snow transport and the amount and distribution of snowdrifts on roads. The fetch, on which the snow transport
and the amount and distribution of snowdrifts depend, differs according to the roadside environment. This study aims at greatly
improving a technique for estimating snow transport, which 1s considered to be an important factor contributing to snowdrifts.
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What 1s snow transport? Existing techniques for estimating snow transport, and their problems
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Snow transport (kg/(m-h)) is defined as the mass of snow particles
passing a unit width perpendicular to the wind direction per unit time

Snow transport 1s estimated from commonly available weather data because it 1s not generally
measured. It has been clarified that snow transport increases exponentially with increase in
wind speed. Many empirical formulas obtained from the measured snow transport and the wind
speed have been proposed (Fig. 4). However, the estimated values for a given wind speed differ
greatly according to the formula used. The estimated values sometimes deviate from the
measured ones (Figs. 4 and 5).

(Fig. 1). Snow transport measurements have been done in various ways,
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Fig. 3 Measurement setup using an
SPC
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Relationship between snow transport and the fetch or weather conditions
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blowing-snow trap meter
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Fig. 5 Example of a comparison between measured and
estimated snow transport
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Fig. 4 Relationship between wind speed and snow transport
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The snow transport was found to increase with increase in the fetch (a distance from a point at which
blowing snow occurs to a point downwind); however, the relationship between these has not been clarified.
The snow transport is considered to change according to not only the wind speed but also to other weather
conditions, including the air temperature, which affect the snowfall and the snow quality. The relationship
between the snow transport and the air temperature has not been clarified, either. We have investigated the
relationship between the snow transport and fetch and the weather conditions by observing snow transport at
points that differ in fetch (Fig. 6). We conducted these observations during a snowstorm on January 8, 2021.
The wind speed and cumulative snow transport tended to be greater at a point with a fetch of roughly 1500m
from the windward edge of the woods than at a point with a fetch of roughly 350m from the windward edge
of the woods (Fig. 7).
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Fig. 6 Snow transport observation at locations with different fetches (Teshikaga Town, Hokkaido Prefecture) Fig. 7 Observation of cumulative snow transport at locations with different fetches
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Safe, pleasant driving on Northern Roads



