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Identifying the types of forest damage by meteorological factors using the Naive Bayes classifier
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Abstract: Usually, there is a large time lag between the occurrence and the discovery of forest damage by meteorological factors,
and there is no method to know the weather conditions at the time and place of the occurrence of damage. We developed a technique
to identify damage types from such situations using the naive Bayes classifier. Data sets that contain damage situations, soil, terrain,
and vegetation information were prepared from previous articles and damage reports collected by the Forestry Insurance Center.
Training data for the naive Bayes classifier were obtained from the data sets. As a result of cross-validation, more than 80% of data
sets for wind, snow, cold wind, and drought damages were correctly classified. On the contrary, lower percentage of data sets for
salt (sea water) damages were correctly classified. More than 20% of data sets for freeze and frost damages were misclassified in
cold wind damage. We investigated the reason for the misclassification of freeze and frost damages. The data set for freeze and frost
damages with topographic factors typically seen in cold wind damage was misclassified. It is considered that we need to prepare
additional choices of words to separate damages correctly.

Key-word: Naive Bayes, Wind damage, Snow damage, Freeze damage, Cold wind damage
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Tablel Categories of collected data and constituting contents and number of classes for the categories
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Table2 Number of data set for damage types and average number of data per data set
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Table 3 Number and ratio of classified data set for damage types (upper:number, lower:ratio)
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Note: The data on the diagonal from the upper left to the lower right is the correct answer, and the others are
misclassified data sets.
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Fig.1 Azimuth of slope that cold wind,
frozen, frost damage were occurred
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Fig.2 Geological factor for the place that cold
wind, frozen, frost damage were occurred
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Fig.3 Magnitude of slope that cold wind, frozen,

ooooogn

frost damage were occurred.
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