
1 
 

 

 
Figure S1: Variable importance in the Random Forest model used to classify pixels within the hybrid land cover map shown for each region (a) Alaska, (b) Canada, (c) 

Fennoscandia, (d) Russia, (e) Iceland.. 
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Figure S2: Confusion matrix for the Random Forest classifier used within Google Earth Engine for each major region Alaska (a), Canada(b), Russia (c), Fennoscandia (d), Iceland 

(e).  
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Table S1: Characteristics of the ancillary products used in the study. 

 

 

 

 

 

 

Variable Dataset Spatial 

Resolution 

Extent Reference 

Slope, Aspect, Elevation 

Arctic DEM 1 km Circumpolar (Porter et al 2022) 

EarthEnv 1km Global (Amatulli et al 2018) 

Historical Fire 

Canadian National Fire Database 

(CNFDB) 

- Canada  

Natural Resources Canada, 2017. 

MODIS Fire Burned Area 250m Global (Giglio et al 2021) 

Alaska Fire History Map - Alaska Alaskan LFDB 

Vegetation Cover 

LANDFIRE Existing Vegetation 

Cover (EVC) 

30 m Alaska LANDFIRE, 2020 (Rollins 2009) 

Vegetation Zone - Canada (Baldwin 2020) 

NDVI 

NDII 

MODIS MOD13Q1 500m Global (Didan 2021) 
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Figure S3: Final Hybrid map at 1 km resolution for each major region included within the study (A) Alaska, (B) Canada, (C) Greenland, (D) Iceland, (E) Fennoscandia including 

(F) Svalbard, (G) Russia, with the land cover classes present within each region.  



5 
 

 

Table S2: Full list of the European Space Agency Climate Change Initiative Land Cover Product (ESA-CCI-LC) classes (Lamarche et al 2017). 
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Table S3: Complete list of land cover classes for the CircumArctic Land Cover Units (CALU) Product, (Bartsch et al 2024). 

 

 
 

Table S4: Full List of the LANDFIRE Existing Vegetation Types product with the classifications grouped by class type (Rollins 2009). 

 

 
 

CLASS LANDFIRE EVT_NAME 
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Dwarf Shrubland 

Alaska Arctic Coastal Sedge-Dwarf-Shrubland 
North American Arctic Dwarf-Shrub Lichen Tundra 

North American Arctic Sparse Tundra 
Western North American Boreal Alpine Dwarf-shrubland 

 

Herbaceous 

Alaska Sub-boreal and Maritime Alpine Mesic Herbaceous Meadow 
Alaskan Pacific Maritime Mesic Herbaceous Meadow 

Aleutian Mesic Herbaceous Meadow 
North American Arctic Mesic Herbaceous Meadow 

Western North American Boreal Alpine Mesic Herbaceous Meadow 
Agriculture-Cultivated Crops and Irrigated Agriculture 

Alaskan Pacific Maritime Coastal Meadow and Slough-Levee 
Alaskan Pacific-Aleutian Coastal Dune Beach and Beach Meadow 

Alaskan Pacific-Aleutian Fen and Wet Meadow 
North American Arctic Dwarf-shrub-Sphagnum Peatland 

North American Arctic-Subarctic Coastal Dune & Beach Meadow 
North American Arctic-Subarctic Tussock Tundra 

Western North American Boreal Dry Grassland 
Western North American Boreal Mesic Bluejoint-Forb Meadow 

Western North American Boreal Wet Meadow 
North American Arctic Wet Sedge-Sphagnum Peatland 

North American Arctic Polygonal Ground Tussock Tundra 
                                                                                            Agriculture-Pasture and Hay 

 

No Dominant Lifeform 

Developed-Low Intensity 
Developed-Medium Intensity 

Developed-High Intensity 
Developed-Roads 

Developed-Open Space 

 

Non-vegetated 

Developed-Open Space 
Open Water 

North American Glacier and Ice Field 
Alaskan Pacific-Aleutian Rocky Coastline and Sea Cliff 

Aleutian Volcanic Rock and Talus 
North American Arctic Bedrock and Talus 

Western North American Boreal Montane-Alpine Talus and Bedrock 
Western North American Boreal Cliff Scree and Rock 

North American Arctic-Subarctic Coastal Dune & Beach 
North Pacific Montane Massive Bedrock-Cliff and Talus 
North Pacific Alpine and Subalpine Bedrock and Scree 

North American Glacial Outwash  

 

Deciduous  Tree Canopy 
Western North American Boreal Treeline Hardwood-White Spruce Woodland 

Alaskan Pacific Floodplain Deciduous Forest 
Western North American Boreal Lowland Large River Floodplain Deciduous Forest  
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Western North American Boreal Montane Floodplain Deciduous Forest 
Western North American Boreal Riparian Stringer Deciduous Forest 

Western North American Boreal Mesic Birch-Aspen 

Forest                                                                                                                               Alaskan Pacific Floodplain Shrubland (Deciduous 

Forest) 
Western North American Boreal Lowland Large River Floodplain Shrubland (Deciduous Forest) 

Western North American Boreal Montane Floodplain Shrubland (Deciduous Forest) 
Western North American Boreal Riparian Stringer Shrubland (Deciduous Forest) 

Evergreen Tree Canopy 

Alaskan Pacific Maritime Mountain Hemlock-Shore Pine Peatland 
Alaskan Pacific Poorly Drained Conifer Woodland 

Western North American Boreal Black Spruce Bog and Dwarf-Tree Peatland 
Western North American Boreal Wet Black Spruce-Tussock Woodland 

Alaskan Pacific Floodplain Conifer Forest 
Western North American Boreal Lowland Large River Floodplain Conifer Forest 

Western North American Boreal Montane Floodplain Conifer Forest 
Western North American Boreal Spruce-Lichen Woodland 

Western North American Boreal Treeline White Spruce Woodland 
Alaskan Pacific Floodplain Shrubland (Conifer Forest) 

Western North American Boreal Lowland Large River Floodplain Shrubland (Conifer Forest) 
Western North American Boreal Montane Floodplain Shrubland (Conifer Forest) 

Alaska Sub-boreal Mountain Hemlock-White Spruce Forest 
Alaska Sub-boreal White-Lutz Spruce Forest and Woodland 

Alaskan Pacific Maritime Western Hemlock Forest 
Alaskan Pacific Mesic Western Hemlock-Yellow-cedar Forest 

Alaskan Pacific Mountain Hemlock Forest and Subalpine Woodland 
Alaskan Pacific Sitka Spruce Forest and Beach Ridge 

Western North American Boreal Mesic White Spruce Forest 
Western North American Boreal Mesic-Wet Black Spruce Forest and Woodland 

Western North American Boreal Mesic-Wet Black Spruce-Hardwood Forest and Woodland 

 

Mixed  Tree Canopy 

Western North American Boreal Black Spruce-Tamarack Fen 
Western North American Boreal Riparian Stringer Conifer Forest 

Alaskan Pacific Floodplain Mixed Forest 
Western North American Boreal Lowland Large River Floodplain Mixed Forest 

Western North American Boreal Montane Floodplain Mixed Forest 
Western North American Boreal Riparian Stringer Mixed Forest 

Western North American Boreal Riparian Stringer Shrubland (Conifer Forest) 
Alaskan Pacific Floodplain Shrubland (Mixed Forest) 

Western North American Boreal Lowland Large River Floodplain Shrubland (Mixed Forest) 
Western North American Boreal Montane Floodplain Shrubland (Mixed Forest) 

Western North American Boreal Riparian Stringer Shrubland (Mixed Forest) 
North Pacific Hypermaritime Western Red-cedar-Western Hemlock Forest 

Western North American Boreal Treeline White Spruce-Hardwood Woodland 
Western North American Boreal Mesic Hardwood-White Spruce Forest 
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Western North American Boreal Mesic White Spruce-Hardwood Forest 
Alaska Sub-boreal Hardwood-White-Lutz Spruce Forest and Woodland 
Alaska Sub-boreal White-Lutz Spruce-Hardwood Forest and Woodland 

Shrubland 

Alaskan Pacific Acidic Shrub Peatland 
Alaskan Pacific Wet Low Shrubland & Floodplain Wetland 

North American Arctic Polygonal Ground Shrub-Tussock Tundra 
North American Arctic-Subarctic Shrub-Tussock Tundra 

Western North American Boreal Shrub Floodplain 
Western North American Boreal Shrub Swamp 

Alaskan Pacific Acidic Sedge Peatland 
Western North American Boreal Herbaceous Floodplain 

Alaska Arctic Floodplain Forest 
Alaska Arctic Large River Floodplain Forest 

Alaska Arctic Mesic Alder Shrubland 
Alaska Sub-boreal Mesic Subalpine Alder Shrubland 
Alaskan Pacific Maritime Avalanche Slope Shrubland 

Alaskan Pacific-Aleutian Alder-Salmonberry-Copperbush Shrubland 
Aleutian Mesic-Wet Willow Shrubland 

North American Arctic Mesic-Wet Low Willow Shrubland 
North American Arctic Scrub Birch-Ericaceous Shrubland 

Western North American Boreal Mesic Scrub Birch-Willow Shrubland 
Alaska Arctic Floodplain Shrubland 

Alaska Arctic Large River Floodplain Shrubland 
North Pacific Shrub Swamp                                       

 Alaskan Pacific Alpine-Subalpine Dwarf-shrubland & Heath 
Aleutian Ericaceous Dwarf-shrubland Heath and Fell-field 

North American Arctic Dryas Tundra 
North American Arctic Mesic Sedge-Willow Tundra 

 

Sparsely Vegetated 

Western North American Boreal Dry Aspen-Steppe Bluff 
Western North American Boreal Lowland Large River Floodplain Sparse Vegetation 

Western North American Boreal Montane Floodplain Sparse Vegetation 
Alaskan Pacific Floodplain Sparse Vegetation 

Alaska Arctic Large River Floodplain Sparse Vegetation 
Alaskan Pacific Maritime Alpine Floodplain Shrubland 

Alaska Arctic Permafrost Plateau Dwarf-Shrub Lichen Tundra    

 North American Arctic Lichen Tundra 

 

Wetland Western North American Boreal Shrub-Sedge Bog & Acidic Fen 
Western North American Boreal Black Spruce-Tamarack Fen 

Alaskan Pacific-Aleutian Fen and Wet Meadow 
Western North American Boreal Shrub-Sedge Rich and Alkaline Fen 
Western North American Boreal Herbaceous Rich and Alkaline Fen 

Alaskan Pacific Wet Low Shrubland & Floodplain Wetland 
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North American Arctic Freshwater Marsh 
North American Arctic-Subarctic Tidal Salt and Brackish Marsh 

Western North American Boreal Freshwater Emergent Marsh 
Temperate Pacific Freshwater Emergent Marsh 

Temperate Pacific Tidal Salt and Brackish Marsh 
Western North American Boreal Shrub Swamp 

North Pacific Shrub Swamp 
Alaska Arctic Tidal Flat 

Temperate Pacific Intertidal Flat 
North American Arctic Wet Sedge Tundra and Polygonal Ground 

North American Arctic Wet Sedge-Sphagnum Peatland  
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Table S5: Full List of the Canada Virtual Land Cover Engine (VLCE) product classes with class and class description provided (Hermosilla et al 2018). 
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Table S6: Full list of the land cover classes available within the Canada Tree Species Map (Hermosilla et al., 2022).  
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Table S7: Full list of the land cover classes found within the CORINE Land Cover 2018 dataset ( CORINE, 2018). 
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Table S8: Complete list of available classes found within the European Dominant Tree Species Product (Brus et al 2012).  

 
 

 

 



15 
 

 

Table S9: Full list of available land cover classes found within the Bartalev et al., land cover products (Bartalev et al 2003, 2016).  



16 
 

References  

Amatulli, G., Domisch, S., Tuanmu, M.-N., Parmentier, B., Ranipeta, A., Malczyk, J., and Jetz, W.: A suite of global, cross-scale topographic variables for 

environmental and biodiversity modeling, Sci. Data, 5, 180040, https://doi.org/10.1038/sdata.2018.40, 2018. 

Baldwin, K. A.: Vegetation Zones of Canada: A Biogeoclimatic Perspective, Natural Resources Canada, 2020. 

Bartalev, S. A., Belward, A. S., Erchov, D. V., and Isaev, A. S.: A new SPOT4-VEGETATION derived land cover map of Northern Eurasia, Int. J. Remote 

Sens., 24, 1977–1982, https://doi.org/10.1080/01431160210162908, 2003. 

Bartalev, S. A., Plotnikov, D. E., and Loupian, E. A.: Mapping of arable land in Russia using multi-year time series of MODIS data and the LAGMA 

classification technique, Remote Sens. Lett., 7, 269–278, https://doi.org/10.1080/2150704X.2016.1141985, 2016. 

Bartsch, A., Efimova, A., Widhalm, B., Muri, X., von Baeckmann, C., Bergstedt, H., Ermokhina, K., Hugelius, G., Heim, B., and Leibman, M.: Circumarctic 

land cover diversity considering wetness gradients, Hydrol. Earth Syst. Sci., 28, 2421–2481, https://doi.org/10.5194/hess-28-2421-2024, 2024. 

Brus, D. J., Hengeveld, G. M., Walvoort, D. J. J., Goedhart, P. W., Heidema, A. H., Nabuurs, G. J., and Gunia, K.: Statistical mapping of tree species over 

Europe, Eur. J. Forest Res., 131, 145–157, https://doi.org/10.1007/s10342-011-0513-5, 2012. 

Didan, K.: MODIS/Terra Vegetation Indices 16-Day L3 Global 250m SIN Grid V061, available at: https://lpdaac.usgs.gov/products/mod13q1v061/, last access: 

March, 2024, 2021. 

ESA: Land Cover CCI Product User Guide Version 2.0, available at: http://maps.elie.ucl.ac.be/CCI/viewer/download/ESACCI-LC-Ph2-PUGv2_2.0.pdf, last 

access: 16 April 2024. 

 

European Environment Agency.: CORINE Land Cover 2018 (raster 100 m), Europe, 6-yearly – version 2020_20u1, https://doi.org/10.2909/960998c1-1870-

4e82-8051-6485205ebbac, 2020. 

Giglio, L., Justice, C., Boschetti, L., and Roy, D.: MODIS/Terra+Aqua Burned Area Monthly L3 Global 500m SIN Grid V061, available at: 

https://lpdaac.usgs.gov/products/mcd64a1v061/, last access: April, 2024. 2021. 

Hermosilla, T., Wulder, M. A., White, J. C., Coops, N. C., and Hobart, G. W.: Disturbance-informed annual land cover classification maps of Canada’s forested 

ecosystems for a 29-year Landsat time series, Can. J. Remote Sens., 44, 67–87, https://doi.org/10.1080/07038992.2018.1437719, 2018. 

Lamarche, C., Santoro, M., Bontemps, S., D’Andrimont, R., Radoux, J., Giustarini, L., Brockmann, C., Wevers, J., Defourny, P., and Arino, O.: Compilation and 

validation of SAR and optical data products for a complete and global map of inland/ocean water tailored to the climate modeling community, Remote Sens., 

9, 36, https://doi.org/10.3390/rs9010036, 2017. 

https://doi.org/10.1038/sdata.2018.40
https://doi.org/10.1080/01431160210162908
https://doi.org/10.1080/2150704X.2016.1141985
https://doi.org/10.5194/hess-28-2421-2024
https://doi.org/10.1007/s10342-011-0513-5
https://lpdaac.usgs.gov/products/mod13q1v061/
https://doi.org/10.2909/960998c1-1870-4e82-8051-6485205ebbac
https://doi.org/10.2909/960998c1-1870-4e82-8051-6485205ebbac
https://lpdaac.usgs.gov/products/mcd64a1v061/
https://doi.org/10.1080/07038992.2018.1437719
https://doi.org/10.3390/rs9010036


17 
 

Porter, C., Howat, I., Noh, M.-J., Husby, E., Khuvis, S., Danish, E., Tomko, K., Gardiner, J., Negrete, A., Yadav, B., Klassen, J., Kelleher, C., Cloutier, M., 

Bakker, J., Enos, J., Arnold, G., Bauer, G., and Morin, P.: ArcticDEM – Strips, Version 4.1, Harvard Dataverse, https://doi.org/10.7910/DVN/C98DVS, 

2022. 

Rollins, M. G.: LANDFIRE: a nationally consistent vegetation, wildland fire, and fuel assessment, Int. J. Wildland Fire, 18, 235–249, 

https://doi.org/10.1071/WF08088, 2009. 

https://doi.org/10.7910/DVN/C98DVS
https://doi.org/10.1071/WF08088

