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National Laser Scanning Data 
• Lantmäteriets national laser scanning 

campaign (2009-2019)  
• Laser data: 0.5-1 p/m2 

• Flight height : 1700-2300 m.  
• Max scan angle: ± 20º 
• Overlap between swaths: 20 % 
• Footprint size:  0.5 m 
• Positional accuracy: 0.3 m 
• Height accuracy: 0.1 m (flat surfaces)  
• Scanners: Optec, Leica and Riegl 

 
 

Laser scanning 

DEM 

© Lantmäteriet 



 
• Government commission year 2013-2015 
• Totally 25 million SEK to Swedish Forest Agency to develop 

nationwide estimated forest variables from laser data. 
• A joint project with Swedish University of Agricultural Sciences and in 

consultation with relevant stakeholders. 
 

Forest maps from laser data 



Estimated forest variables 
 
 

Laserdata from the National 
Land Survey  

Field plots from the 
National Forest Inventory                       

Estimation 
of forest 
variables 

 



• Permanent plots located on productive 
forest land (11500 permanent plots) 

• New improved GPS positions collected for 
3705 of the permanent NFI plots by the 
Forest Agency. Positioning accuracy: ~1m. 

 

Reference data from the 
Swedish NFI 

Presenter
Presentation Notes
Data som vi använder för att göra våra skattningar kommer från Riksskogstaxeringen. 



Estimated stem volume (m3sk/ha) 
 



Forest maps from laser data 

Estimated variables 
• Mean height 
• Mean stem diameter 
• Basal area 
• Stem volume 
• Biomass 

 
• Representing forest conditions in 

2009-2015 
• Presented for 12.5 × 12.5 m grid 

cells for all land 

 
 



Estimation accuracy 
(543 stands) 
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Biotopskyddsområden kan bildas på mindre mark- eller vattenområden 
som utgör livsmiljö för hotade djur- eller växtarter eller som annars är 
särskilt skyddsvärda. Biotopskyddsområden i skogsmark beslutas av 
Skogsstyrelsen. De flesta biotopskydds-områden är 2-10 hektar stora, 
men de kan uppgå till cirka 20 ha.  

Estimation accuracy 
Biotopskyddsområden 



Internet 



Skogliga grunddata 



Skogliga grunddata 



Canopy height raster 

 
  

Helpful in deliniation of 
stands for forest 
management plans. 



Thinning maps 
• Better plannning 
• Thinning can be done 

att the right time in the 
stands development 

• Easy to identify parts of 
the stand that not need 
to be thinned 

• More effective logging 
operation 

 
 



Fot
o 

There has been a lack of good planning tools 

Depth to water table (DTW) 
New planning tool available today 

 
  

Damage to  the 
environment - rutting 

DTW - Mathematical model using data 
from the national laser scanning, DEM Photo: Håkan Hjort, Niac Photo 



 Damages to cultural heritage sites happens all too often 

Identifying cultural heritage sites 
Hill shading 



A new national laser scanning of 
the Swedish forest  



Volume 

Estimated forest variables  
Norrbotten 
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Time series of 3D data for estimating tree growth 



Annual height growth 

 



Surface models from  
aerial photos 

Field data from the Swedish NFI 

Sentinel-2 data 

Classification of tree species using  
Sentinel-2 data and 3D data 

Tree species mixture (prop. of basal area) 
Cell size: 12.5 m 



Nationella marktäckedata (NMD) 



 
New Mistra financed project 

“Digital Forest” 
Coordinator: Swedish Forest Industries Federation 

WP 1: Forest facts 
• Tree species using ALS and Sentinel 2 data 
• Wall‐to‐wall growth estimations using multi-temporal ALS data. Growth models that 

includes age and other variables from existing stand registers will also be developed.   
 



Photo supply program 

Lantmäteriet photographs about 30% of 
Sweden every year. In some areas, changes 
occur more often and to a greater extent than 
in other parts of the country. The areas with 
the biggest changes will therefore be 
photographed with more frequent intervals 
and with a higher resolution than the areas 
that changed relatively little. 

https://www.lantmateriet.se/


• The production started in 2016. 
• Distance between points: 0.5 m or 1.0 m 

(depending on the resolution of the photos) 
 
 

National surface model from aerial photos 

Resolution 
Blue: 1.0 m 
Green: 0.5 m 

Areas for which the Land Survey’s surface 
models are available today.  

https://www.lantmateriet.se/


Examples of surface models 



 
Estimation of forest variables 

Surface models from aerial 
photos (National Land Survey)  

Field plots from the 
National Forest Inventory                       

Estimation 
of forest 
variables 

Maps with estimated forest 
variables 
 
 



Estimation accuracies 
(n = 277 stands, 8 plots/stand) 
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Estimation accuracies 
(n = 277 stands, 8 plots/stand) 
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Terrestrial laser scanning 

 





  Automatically identified stems and 
diameter measurements at breast height 



Automatic fitting of circles in TLS point cloud 



Stem profile from terrestrial laser scanning 



Mobile and personal laser scanning 



 
Thank you! 
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