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Table 1-Characteristics of stands structure (mean +* standard deviation) in relation with aspect
and amount of forest ground slope.
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Table 2- Frequency of damage types in the study area.
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Table 3- Frequency of snow damage in different tree species.
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Table 4- Slenderness coefficient (mean + standard deviation) of safe and damaged tree species.
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Figure 1- Frequency of damage types in DBH classes
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Figure 2- Frequency of snow damage in northern and southern aspects.
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Table 5- Results of Chi-square tests for comparing frequencies of damage types in different
ground aspects and slopes.
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Figure 3- Frequency of snow damage types in northern and southern aspects
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Figure 4- Frequency of snow damages on tree species in northern and southern slopes.
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Table 6- Results of Chi-square tests for comparing damage frequencies on tree species in

different ground aspects and slopes.
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Figure 5- Frequency of snow damage in less and more than 50% of ground slopes.
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Abstract

Background and objectives: Snow damage is a significant and serious problem in
managing of mountain forests. Extensive researches on snow damage have not
been down in Iranian natural forests. The main objective of this was to estimation
of frequency and intensity of snow damages on trees in relation with
physiographical characteristics (slope and aspect) in Asale-Nav mountain forests in
Guilan province.

Material and methods: Frequency of different types of snow damages on trees
were studied after heavy and early snowfall in 11 Dec. 2011 in altitude of 1,350 to
1,650 m a.s.l. of Asalem-Nav forests. Frequency of damaged trees and snow
damage types were collected through circular sample plots with each area 1000 m?
in regular distances 100 m from each other. The frequency of snow damage types
in slopes (less and more than 50%) and ground aspects (northern and southern)
were compared by non-parametric chi-square tests.

Results: About 14% of trees were damaged due to snowfall. The frequency of
damaged trees in slopes > 50% (18.2%) was significantly (P < 0.01) more than
slopes < 50% (10.5%). The frequency of damaged trees in the northern aspect
(17.6%) was also significantly (P < 0.01) more than southern aspect (10.3%). The
frequency of crown damage, stem breakage and bent over in slopes > 50% were
more than the slopes < 50%. Also the frequency of bending, stem breakage and
bent over trees in the northern aspect were more than the southern aspect. The
frequency of snow damage in Fagus orientalis, dominated tree in the study area, in
the slopes > 50% was more than slopes < 50% (P < 0.01). The snow damage on
tree species of Carpinus betulus, Acer velutinum and Acer cappadocicum was more
in the northern slope, while the snow damage on tree species of Quercus
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castaneifolia and Alnus subcordata was more in the southern slope. The most
frequency of snow damage was observed in trees DBH < 30 cm. The slenderness
coefficient of damaged trees was greater than safe trees in all tree species.
Conclusion: The snow damage on Asalem-Nav valuable stands is considerable.
The frequency and intensity of snow damage on trees was related with
physiographical characteristics and structure of these forests. In order to
strengthening of trees against to the snow damage needs to adequate silvicultural
operation in mountain forests.

Keyword: Snow damage, Ground slope, Silviculture, Asalem Nav forest
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