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Introduction: Forest management can influence how natural disturbances affect forests both 
by providing more realistic estimation of ecosystem services and by reducing the negative 
impacts of disturbances. Long term analysis enhances the understanding of disturbances, 
allowing their characterization and creation of models to predict their probability of occurrence 
and damage. National Forest Inventories (NFIs) provide extensive empirical data, with broad 
spatial and time coverage, both providing information of the forest before and after the 
disturbance happened. The aim of this study is to identify which variables are the main drivers 
of forest damage from snow and wind agents as well as their influence on forest ecosystem 
services and products in a spruce dominated stand. 
 
Materials and methods: We use 20 years of NFI data from Norway, covering the whole 
country except for the northernmost region Finmark. We develop two different models, the 
first one to predict damage occurrence using a Boosted Regression Tree approach. The second 
models predicts the probability of a tree to be uprooted or broken when that stand was 
damaged by snow and wind, for this second model we used a Generalized Linear Models with 
a binomial distribution.  
 
Results: The results show that the most important variables when predicting snow and wind 
damage occurrence include stand density, structure, mean diameter and height, but also site-
related variables, such as latitude or altitude. The model predicting damage (uprooted and 
broken trees) use covariates, such as stand basal area, height, diameter and slenderness. The 
simulation and optimization of the spruce dominated stand show that and optimal damage 
considering risk leave lower volumes towards the end of the rotation and shorten the rotation 
length. 
 
Conclusion: This study provides relevant information that can be used by managers in 
considering the risk of natural disturbances in forest management and planning and that can 
be easily expanded to further understand spatial considerations of risk or interactions between 
different ecosystem services such as carbon and biodiversity.  
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