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Swedish open National Forest Attribute Maps – product description 
· Forest estimates derived from airborne lidardata
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[bookmark: _Toc150343447]General Description
The product includes six map layers describing volume, basal area, basal area-weighted mean height, basal area-weighted mean diameter and biomass. These raster-maps are produced through combined processing of data from The Swedish Land Survey’s national lidar campaign and och forest sample plots from The Swedish National Forest Inventory (SLU). 

The map data are periodically updated as new laser scanning data become available and as algorithms are improved. The raster cells have a size of 10 × 10 metres. For raster cells where the basal area-weighted mean height is lower than 3 metres, no estimates have been generated; consequently, their values in all map products are set to zero (0). 

The values for each raster cell describe the forest condition at the time of the laser scanning, which varies depending on the location in the country. See the Swedish Mapping Authority’s website for information on when a specific area was scanned.
[bookmark: _Toc150343448]
Contents
Below is a brief description of the variables included in the product.

Volume 
The volume map provides a measure of the growing stock in cubic meters per hectare (m³/ha). The measure includes the entire stem volume of trees above normal stump height, including the top and bark. Branches, stumps, and roots are not included.

Grundyta 
Basal area is expressed in square meters per hectare (m²/ha). Basal area is the area of a cross-section of a tree stem, typically measured at breast height (1.3 m above ground). In this context, however, basal area refers to the total basal area for each raster cell, i.e. the sum of the basal area of all trees within the raster cell.

Basal Area-Weighted Mean Diameter  
The basal area-weighted mean diameter is expressed in centimeters (cm). It represents the average tree diameter within a raster cell, where each tree is weighted by its basal area; thus, trees with larger basal areas have a greater influence on the mean diameter than trees with smaller basal areas.

Basal Area-Weighted Mean Height
The basal area-weighted mean height is expressed in decimeters (dm) and is calculated in relation to basal area. Trees with larger basal areas have a greater influence on the mean height than those with smaller basal areas.

Biomass
Biomass is a measure of total above-ground woody material, including stemwood, branches, and tops, expressed in tonnes of dry matter per hectare (t DM/ha). Stumps and roots are not included.
 

For more information on the individual raster maps, see:
http://www.skogsstyrelsen.se/skogligagrunddata

[bookmark: _Toc150343449]The product is provided in the following ways:

· It is available as a layer in the Swedish Forest Agency’s web service “Forest Pearls” / Forest Base Data / Forest Damage
· It can be added to your own GIS as a WMS service
· Data can be downloaded for use in your own GIS
· Data are available for direct access and download via a REST interface


Geographical Coverage
When fully completed, the product will cover approximately 75% of Sweden’s total land area.  
The geographical coverage of the current version is presented in a separate document on the Swedish Forest Agency’s website.
Coordinate System
Planar: EPSG:3006 (SWEREF99 TM)
Vertical Reference System: RH 2000

I WMS-tjänsten stöds även koordinatsystemet WGS 84 (4326)
Quality Description
The quality of volume, basal area, basal area-weighted mean height, basal area-weighted mean diameter, and biomass has been evaluated using data from carefully measured forest stands. The evaluation shows that the quality of the map data is at the same level as, or slightly better than, traditional measurements using relascope and hypsometer.
In general, the highest accuracy is achieved in well-managed forests dominated by coniferous species. In forests dominated by deciduous species, the quality is somewhat lower. When laser scanning has been carried out with leaves on the trees, there is a risk of overestimating volume, biomass, and basal area due to a large number of laser returns being captured high up in the tree crowns. When laser scanning has been carried out without leaves on the trees, there is instead a certain risk that the values are underestimated.
A more detailed description of the data quality of the estimated values is provided in the document “Quality Description – Forest Estimates from Laser Data”, which is available on the Swedish Forest Agency’s website.
Purpose and Usability
The purpose of the Forest Base Data is to openly and freely provide information on the country’s forests with a level of quality that makes it useful primarily for the forestry sector. The map layers containing information on volume, basal area, basal area-weighted mean height, basal area-weighted mean diameter, and biomass provide a basis for forest planning from both environmental and production perspectives. The maps can also be used for planning for many other purposes.  
Production History
The Swedish government has commissioned the Swedish Forest Agency and the Swedish University of Agricultural Sciences to produce and distribute an updated version of the Forest Base Maps based on the new airborne laser scanning currently being carried out by the Swedish Mapping, Cadastral and Land Registration Authority across Sweden’s forest land. The scanning began in the summer of 2018, and as it is completed, updated information on volume, basal area, basal area-weighted mean height, basal area-weighted mean diameter and biomass is generated. The data describe forest conditions at the time the laser scanning was conducted. The date of laser scanning is specified for individual 2.5 × 2.5 km grid cells. Information on when a specific area was scanned is available in the image service:  

http://geodpags.skogsstyrelsen.se/arcgis/rest/services/Geodataportal/GeodataportalVisaDatumlaserskanning_1_0/MapServer 

Since the date of lidar scanning varies across Sweden, users are required to independently assess forest growth based on tree species, site conditions, and the number of growing seasons, and to calculate updated values for variables such as volume. 
Update Frequency
The lidar scanning on which the product is based, began in 2018 and is expected to continue for several years. Therefore, new versions that include additional scanned areas will be published regularly until the scanning is completed. Each new update (version) contains data for newly scanned areas, but may also include updated data for areas that were mapped in earlier deliveries. 
 
[bookmark: _Toc150343455]Data Quality
The quality of volume, basal area, basal area-weighted mean height, basal area-weighted mean diameter, and biomass has been evaluated using data from carefully measured forest stands. The evaluation shows that the quality of the map data is at the same level as, or slightly better than, traditional measurements using relascope and hypsometer. In general, the highest accuracy is achieved in well-managed forests dominated by coniferous species. In forests dominated by deciduous species, the quality is somewhat lower. When laser scanning has been conducted with leaves on the trees, there is a risk of overestimation of volume, biomass, and basal area, as a large number of laser returns are captured high up in the tree crowns. When laser scanning has been conducted without leaves on the trees, there is instead a certain risk of underestimation. A more detailed description of the data quality of the estimated values is available in the document “Quality Description – Forest Estimates from Laser Data”, which can be found on the Swedish Forest Agency’s website.  

Descriptions of Fields and Layers
A description of the raster data is provided in the technical specification for the product:
https://skogsstyrelsen.se/sjalvservice/karttjanster/geodatatjanster/rest/
Distribution
Map application
The product is available as a layer in the Swedish Forest Agency’s web service “Skogens Pärlor”.
https://kartor.skogsstyrelsen.se/kartor/

The product is available as a layer in the Swedish Forest Agency’s web service “Skogliga grunddata”.
https://kartor.skogsstyrelsen.se/kartor/

The product is available as a layer in the Swedish Forest Agency’s web service “Skador på skog”.
https://kartor.skogsstyrelsen.se/kartor/?startapp=skador

Download
The product can be downloaded for use in the user’s own GIS via clickable links.

http://www.skogsstyrelsen.se/laddanergeodata 

FileZilla is recommended for downloading the files:

Adress: ftps://ftpsks.skogsstyrelsen.se
Username: SGD
Password: 0N!nd=I9EJ
[bookmark: _Toc150343460]WMS
The product can be added to the user’s own GIS as a WMS service:
https://www.skogsstyrelsen.se/sjalvservice/karttjanster/geodatatjanster/wms---visningstjanster/
[bookmark: _Toc150343461]REST-interface
The product can be accessed for direct connection and download via a REST interface.
https://www.skogsstyrelsen.se/rest
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A geopackage with metadata reported per 2.5 km index grid cell is provided for the product, as described below. The document is available on the Swedish Forest Agency’s website.

	Fieldname
	Datatype 
	Description

	Indexruta
	String

	he identity of the scanned area according to the Swedish Mapping Authority’s nomenclature for index grid cells, i.e. the coordinates of the lower-left corner of the cell and the size of the cell in hundreds of metres. Example: 62600_5500_25.

This identifier can, if needed, be used to link metadata from the laser scanning with the Forest Base Data.


	LasNamn
	String
	The name of the LAZ file used for the forest estimates based on laser data. In addition to the index grid cell (e.g. 62600_5500_25), the file name also contains information about the scanning block (e.g. 19A019) to which the grid cell belongs.

This identifier can, if needed, be used to link metadata from the laser scanning with the Forest Base Data.


	Datum
	String
	Date of scanning, e.g. 20180520. In cases where the index grid cell has been scanned on multiple dates, the latest date is reported.

	Lov_Avlov
	Short Integer
	Classification based on the scanning date indicating whether the area was laser scanned under leaf-on or leaf-off conditions.  
1 = leaf-on, 2 = leaf-off.


	SkannerMod
	Short Integer
	Which scanner was used, example “TerrainMapper”

	Omdrev
	Short Integer
	Indicates which scanning cycle the data belongs to; for example, "2" represents the second scanning.




Changelog

	Version
	Datum
	Orsak samt ändring mot tidigare version

	1.0 Beta
	2019-10-31
	Established version.

	1.0 Beta
	2019-12-13
	Estimates for two missing grid cells, as well as estimates for four new blocks in the Sundsvall region.

	1.0 Beta
	2020-05-20
	Additional blocks in the Sundsvall region, Värmland, and southern Sweden. One 2.5 × 2.5 km grid cell in Värmland is missing and will be included in the next delivery.

	1.0 Beta
	2020-10-23
	Estimates for new blocks distributed across the country have been added. Previously missing grid cells are now included. Transition to new software.

	1.0 Beta
	2021-02-19
	Estimates for new blocks distributed across the country have been added.

	1.0 Beta
	2021-07-02
	Estimates for new blocks distributed across the country have been added.

	1.0 Beta
	2021-11-17
	Estimates for new blocks distributed across the country have been added. Minor improvements in the selection of sample plots.

	1.0 Beta
	2022-05-08
	Estimates for new blocks distributed across the country have been added. The evaluation of the estimates has been improved and now includes forest stands from four different forest companies (SCA, Holmen, Sveaskog, Stora Enso), as well as a growth adjustment to ensure that stand data correspond to the date of the laser scanning.

	1.0 Beta
	2022-07-01
	Skattningar för nya block, spridda över landet, har lagts till. Ett stimates for new blocks across the country have been added. In addition, a number of older blocks scanned using Terrain Mapper / City Mapper have been incorporated.

	1.0 Beta
	2022-12-01
	Estimates for new blocks distributed across the country have been added.

	1.0 Beta
	2023-09-01
	Estimates for new blocks in Götaland and Svealand have been added, which means that southern Sweden is now fully covered.

	1.0 Beta
	2023-12-15
	All available blocks from 2023 have been estimated.

	1.0 Beta
	2024-08-25
	Gotland included.

	1.0 Beta
	2025-01-31
	All available blocks from 2024 have been estimated.


	1.0 Beta
	2025-12-09
	The second scanning cycle has been completed, and all blocks and grid cells expected to be scanned have been delivered.

	1.0 Beta
	2026-02-17
	Missing grid cells have been added.
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