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Danger Zone in Snow Damage to Forest Trees by the Snow Crown.
Masao SAEKI and Toshiharu SUGIYAMA

(Résumé)

This report deals with the distribution of danger zones in snow damage to forest trees by
the snow érown on trees in" Japan.

The young trees which are buried under the snow are very susceptible to snow damage
caused by the settling force and creeping pressure of snow, and the danger increases mainly
in proportion to the depth of the deposited snow. On the other hand, the trees which have
grown to a height over the snow surface are in danger of stem bending or breaking by the

snow crown weight. Such damage occurs occasionally when it snows heavily at one time in
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some bad weather condition, but it does not necessarily follow that the trees in the deep snowy
area are frequently in danger of snow damage by the snow crown.

We attempted to determine the distribution of the danger zones in the snow damage by the
snow crown, to study appropriate forest management for preventing snow damage by the snow
crown weight. We examined the frequency of the danger in the snow damage by the snow
crown in each district with reference to past studies of the snow crown on trees, utilizing

meteorological data of ten winter seasons (1953~1962).
The method and results of the examination are as follows :

1. The enlarging of the snow crown on the trees is conditioned upon the snowfall being
heavy and long, that is to say, the intensity and duration. We examined the frequency of heavy
snowfalls by which a daily increase of the snow depth amounts to more than 20cm. As shown
in Figure 1, the frequency distribution of heavy snowfalls is similar to the distribution of the

maximum snow depth in the normal year.

2. Besides the amount of snowfall, the weather condition — mainly air temperature and
wind — and the form of tree crown have an influence upon the pronounced enlarging of the
snow crown. From past studies, we assumed t.hat the snow crown on trees grows large and
heavy when it snows heavily in the air temperature within +3~—2°C, and we examined the
frequency of heavy snowfalls in the aforesaid air temperature belt.

The ratio of the frequency of heavy snowfalls in the air temperature (43~ —3°C) conductive
to the enlargement of the snow crown to that of heavy snowfalls is changeable in each region.
In the plain area of Hokuriku district which is situated in lat. 36~37°N, the ratio is the hig-
hest, and in the higher latitudes, a heavy snowfall is apt to fall in lower air temperature than
in the aforesaid temperature belt, whereas in the lower latitudes, it is apt to fall in temperatures
higher than that (see Figure 4).

Therefore, the frequency distribution of heavy snowfalls by which the snow damage is apt
to be caused, differs considerably from the distribution of the frequency of heavy snowfalls,
consequently, the distribution of the mean maximum snow depth.

3. The frequency distribution of the meteorological condition in which the snow crown is

apt to grow large and heavy is shown in Figure 2. The damage to trees, however, is influenced
by the weight of snow crown and the resistance of tree stem against the above weight. The
latter is changeable according to the species, stand condition and the site condition in which
the trees are growing. For example, the registance of tree against the snow in the deep snowy
region is larger than in the light snowy region.

In consequence, in this paper, the amount of snowfall (expressed in a daily increase of
the snow depth) conducive to causing snow damage to trees — mainly Japanese cedar — was
fixed respectively in each region, according to the mean maximum snow depth in these regions.
We assumed that the damage to trees occurs when a heavy snowfall which is of more than the
value fixed respectively in each region falls in the aforesaid meteorological condition.

. The distribution of the danger zones in the snow damage to forest trees by the snow crown
is shown in Figure 7. Hokuriku district is in most danger of snow damage, and in some areas
the frequency of the danger amounts to more than three times in the ten years. In the Tohoku
district where the snow depth in a normal year is relatively deep, the danger degree of the
snow damage is small, and the danger zones tend to distribute only in low altitudes. The

danger of snow damage also exists in other districts where the snow is light and the air is
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relatively warm in a normal year.

4. The damage to trees by the snow crown does not occur uniformly in the danger zone.
From the past studies, it is recognized that almost all damage occurs on the leeward slopes,
especially valley sides. Therefore, we presumed the hazard plot in each district by investigating
the wind direction at the time of danger of the snow damage.

Most wind directions at the time of danger in Japan are N~W, but in the plain forest in
Hokuriku district where the danger is most frequent, the wind directions are S~SW. Although
we were able to define the outline of the general hazard plot in each district, analyzing of the
local hazard plot on the spot for forest management is necessary, because the wind direction is
changeable by the local topography.



