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A Survey on the Snow Damage to Forests in Hokuriku
District by the Snowfall at the End of December 1960.

Toshiharu SucivyamMa and Masao SAEkI

(Résumé)

During the last week of December 1960, a heavy snowfall was experienced in Hokuriku
district, and on the night of the 30th, severe snow damage was caused by the weight of
crowned snow on the trees in the forests near villages and on the level lands in this district.
“The total area of the damaged forests amounted to 2,600 Aa.

We made an on-the-spot survey in Niigata and Toyama prefectures to investigate the
actual state of the damaged forests, and to study the methods of snow damage prevention
that should be applied to ;che forests of these regions in future.

By the survey, the foHowing points were made clear:

1) The snowfall on the 29th and 30th of Dec. which had a wide influence on the damage
was of more than 100 mm precipitation. The wind speed was relatively mild and its
direction was S~WSW. The air temperature on the 30th continued within —0.5°C
to —2.0°C in the investigated regions. From past studies it is recognized that in such
a meteorological condition the snow crown of thé tree grows remarkably large and
heavy.

The damage by the snow crown weight was restricted to the forests located below
300 m elevation, because the meteorological conditions suitable for the enlarging of snow
crown occurred rarely in such cold mountain ranges, as is confirmed by past researches.

According to the past records, little or much snow damagge occurred every year in

these regions, although such a severe damage in wide areas as is now reported was
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rare.

2) The snow damage is largely controlled by the local topography. The most damaged
sites were the leeward slopes, especially valley sides. Although some damage was
observed on the plain forests, it was rarely observed on the slopes facing wind direc-
tion or the summits. As the wind direction at the time of heavy snowfall is constantly
S~W in this district, the hazard plot for snow damage by the weight of snow crown
in this district therefore, is the valley side of the slope facing N~E.

3) Most of the damaged forests were artificial, coniferous forests. Japanese cedar
(Cryptomeria japonica D. DoN), Pine (Pinus spp.), and Thujopsis dolabrata SieB. at Zucc.
which were major planting species in this district were the most commonly injured.
Judging from the results of the spot survey in the Japanese cedar forests in Toyama
prefecture, “ Ryowasugi” was more resistant to the snow damage than “ Bokasugi”.
Among Pinus spp. in the coastal forests, Japanese red pine (Pinus densiflora SiEB. et
Zucc.) was more resistant than Japanese black pine (Pinus Thunbergii ParL.). It seemed
that these differences in the resistance to snow damage were caused probably by the
crown form and its inner constitution.

-4) The -type of damage to trees of the less than 10 cm diameter at breast height was
mainly stem bending, some of which would be straightened gradually. In proportion
to the diameter increase, the percentage of the stem breakages increased, and the type
of damage on matured forest trees was almost all stem breakage.

The height of stem breakage was under the crown in Japanese cedar trees, whereas
breaking points in Pinus spp. ranged from the top to the root of the trees.

5) In general, high density stands had a large form coefficient (tree height/diameter of
breast height), and the percentage of damaged trees increased with form coefficient.

In one stand, the dominant trees with large diameter and height and the trees with
small crown were resistant to snow damage. At the forest edge where the trees were
directly exposed to the wind, the damage was rare, and more damage occurred on
trees around the forest opening where the snowdrifts were apt to develop.

©6) From the above facts, attention should be paid to the following:

On the dangerous slopes facing the direction of N~E in this district, the manage-
ment with due regard to the snow damage by the weight of snow crown is required.

On the above-mentioned hazard plots in the “Bokasugi” forestry zone in Toyama
prefecture, it is desirable to plant the more resistant species such as “Ryowasugi”
:in the place of “ Bokasugi”.

In the coastal forests, Japanese red pine is better able to withstand snow damage
‘than Japanese black pine, excepting in places where there is a danger of salty wind
-damage.

It is necessary to promote the thickening growth of individual trees by thinning
«enough to stand against the weight of snow crown, and to prune the trees with the

«€xcessive or irregular crown to decrease the crowning snow.
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