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Remote sensing based mapping of natural forests in Norway

Hans Ole Ørka1, Victor Strimbu1, Anne Sverdrup-Thygeson1, and Terje Gobakken1
Introduction: Forests display a large variation in age- and size distributions. This provides habitat for
a high diversity of species, including many threatened species. Forest management, especially the choice
of harvesting methods, changes the forest structure and affects the biodiversity in these habitats.
Managed forests regenerated after clear-cuts show a small variation in age- and size distribution of the
trees. Forests regenerated after selective logging, on the other hand, have a structure that more similar
to natural, old-growth forests. Old-growth boreal forest displays a heterogeneous age and size structure,
and much higher amounts of dead wood (Siitonen 2001). This gradient of naturalness from managed to
near-natural is important in forest biodiversity management. Providing both wall-to-wall maps and area
estimates of the amount of these near-natural forests is essential information for the management forests.
Recent large-scale aerial photograph and airborne laser scanning data acquisitions and the increasing
data from satellite missions such as Landsat and Sentinel might provide means to provide such
information. The aim of this study was to evaluate different remote sensing data sources for mapping
and estimation of near-natural forest cover over large areas.
Materials and methods: The study was conducted in Oslo and Akershus counties in south-eastern
Norway. Field reference for the study was provided by the Norwegian National Forest Inventory (NFI).
Remotely sensed data from 16 airborne laser scanning (ALS) projects were used, as well as optical
satellite imagery from Landsat 8 images and Sentinel-2. Logistic regression was used for modeling the
presence and absence of natural forests based on different definitions. Area estimates were provided
using the methodology described by McRoberts (2010), which were compared to a purely field based
estimate.
Results: The satellite data (Landsat 8 and Sentinel-2) provided more accurate models than the models
based on ALS in predicting near-natural forest according to three of the five definitions tested for such
forests. For the other two near-natural forest definitions, the models based on ALS data outperformed
the models based on multispectral data. In general, the estimates based on remotely sensed data were
more precise than the corresponding field-based estimates (in 20 out of 30 cases). Among the types of
remotely sensed data, the Landsat 8 seems to be the best with improved precision in 9 out of 10 cases.
It is clear that optical data better capture definitions based on age, while ALS better captures definitions
based on forest structure.
Conclusion: Remotely sensed data improve the precision of near-natural forest estimates. In general,
the results based on Landsat 8 were most promising for discerning the natural forest, although ALS
provided models with similar or even better accuracy.
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