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A new Swedish forest attribute map predicted using 3D data from aerial 
images and field data from the National Forest Inventory 

Mats Nilsson, Jonas Jonzén, Mikael Egberth, Peder Axensten, Kenneth Nyström,  
André Wästlund, and Håkan Olsson.  

 
Introduction:  

In Sweden, a wall-to-wall raster-map with predictions of forest variables have been produced for the 
entire nation using laser scanning data and field data from the Swedish National Forest Inventory 
(NFI) (Nilsson et al., 2017) . The laser scanning campaign started in 2009 and almost all forest land 
were scanned in 2015. The forest attribute map has been widely used by, for example forest 
companies, forest owners, forest owner associations and authorities. However, it is almost 10 years 
since the first parts of the country were laser scanned which limits the use of the predictions. It is 
therefore important to update the map. Thus, the Swedish government has provided funding for a new 
national laser scanning campaign that started in 2018 

The Swedish Land Survey (Lantmäteriet) registers aerial images for about one third of the country 
annually and they provide 3D surface models derived by automatic matching of the images. This 
makes it possible to update the forest attribute map in the time period between the first and the second 
national laser-scanning campaign. The aim of this study was to predict stem volume, basal area, mena 
tree height and mean diameter for 12.5m * 12.5m raster cells in a wall-to-wall map covering Sweden.  

Materials and methods:  

The 3D surface models produced by the Swedish Land Survey have a 0.5m resolution in both the 
southern and the north-eastern parts of Sweden. In the remaining parts of the country, the resolution is 
1m. Regression models were used to predict the variables of interest and the regression parameters 
were estimated using field data from the Swedish NFI as reference data.  

All predictions were evaluated using data from forest stands surveyed using a systematic sample of on 
an average 8 plots with 8 m radius per stand.  

Results:  

Our preliminary results show that the RMSE for stem volume, basal area, mean tree height and mean 
diameter at stand level were 20.4%, 17.5%, 10.0%, and 15.4%, respectively. For all variables, the 
RMSEs are slightly higher than the ones obtained for the same variables in the existing national forest 
attribute map, predicted using laser scanning data. Final results will be presented at the conference. 

Conclusion:  

Although the accuracy of the predictions based on surface models was found to be lower than the ones 
for the predictions based on laser scanning data (Nilsson et al. 2017) we conclude that the predictions 
are valuable for forest practitioners, researchers and many other users, including authorities.  
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