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Boreal forests (or taiga) are the world’s largest terrestrial biome and represent one third of the world’s forest cover. Warming in the boreal and neighboring Arctic region is projected to be substantially above the global average, a trend consistent with both model projections and observations. The spatial distribution, structure and composition of vegetation in the boreal zone are expected to undergo significant changes during the coming decades due to climate change. On the other hand, vegetation in the boreal zone will also impact the global climate through its role in carbon cycles and global radiation balance.



This special issue presents a select, compact set of papers covering a wide range of different spatial, spectral, and temporal scales of remote sensing instruments that use different methodologies, but which illustrate the many ways remote sensing data are being used in the boreal region.



Four articles focus on in situ measurements conducted in boreal forests. Mõttus et al. [1] present the daily cycle of Scots pine needle and canopy PRI in a southern boreal forest zone in Europe in the presence of direct solar radiation during the peak growing season of two consecutive years. Kobayashi et al. [2], in turn, introduce the first in situ continuous measurements of canopy scale (overstory + understory) and understory spectral reflectance and vegetation index in an open boreal forest in interior Alaska. Kuusk et al. [3] offer the most comprehensive comparison of different instruments and methods for estimating the gap fraction of (hemi-)boreal canopies to date. Oveland et al. [4] compare both the accuracy and efficiency of three different ground-based laser scanning methods (terrestrial laser scanner, handheld laser scanner and a backpack laser scanner) for tree stem detection in southeastern Norway.



As a bridging study between in situ and satellite observations, Loranty et al. [5] combine field observations of larch forest cover across a 25 km2 upland landscape in northeastern Siberia with high-resolution PlanetScope CubeSat and Landsat satellite observations to determine how the normalized difference vegetation index (NDVI) and the enhanced vegetation index (EVI) are related to forest cover.



Two papers proceed with using remote sensing data to monitor extensive areas in the boreal zone. Regarding fire in the boreal region, Boonprong et al. [6] present a random forest variable importance (RF-VIMP) scheme called multilevel RF-VIMP to compare and assess the relationship between 36 spectral indices (parameters) derived from Landsat data of burnt boreal forest recovery from a single wildfire covering about 10,000 km2 in the Great Xing’an area, China. García-Lázaro [7] follow with the burned area (BA) mapped with a Bayesian classifier in the northeastern Siberian boreal forest from 1982 to 2015 and explore the trends of fire activity in this area.



Wang and Fensholt [8] conclude the special issue with an analysis of the spatio-temporal patterns of observed converging/diverging trends in vegetation phenology and biomass over recent decades (1982–2013) as a function of major biomes covering the northern hemisphere and encompassing the whole boreal forest area by using GIMMS3g NDVI dataset from AVHRR data and MODIS land cover information.



The articles published in this special issue cover all regions of the boreal zone, including results from areas in Siberia and boreal China which are not commonly reported in international journals. This special issue clearly illustrates the great potential of remote sensing to track the status of boreal forests at multiple scales, while also highlighting a number of remaining challenges.
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