Circumpolar Arctic vegetation classification, mapping, and transects: a framework for Arctic change monitoring and analysis
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Why a circumpolar framework? ’ N
A circumpolar framework of arctic tundra vegetation is needed for a wide variety of purposes including studying, monitoring, and NeW Raster-based Clrcumpo\ar Arctic Vegetaﬂ@/n Map
modeling present, past, and future arctic terrestrial ecosystems. Several IASC and CAFF sponsored initiatives aim to provide such A e it o A

a framework. Here we present a new raster version of the Circumpolar Arctic Vegetation Map, an update on the Arctic Vegetation Bitst 2 .

Archive and Classification, and two arctic transects that traverse the full bioclimate gradient in North America and Eurasia.
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A floristic foundation

The foundation for a circumpolar vegetation framework was laid by Arct,c bioclimate subzones Phytogeographic subprovinces
Boris Yurtsev (1994) and other Russian geobotanists, who defined < " e ¥/
circumpolar north-south Arctic bioclimate subzones, based on vw
vegetation structure, floristic, and summer-temperature criteria.

East-west phytogeographic subprovinces were based on floristic

distribution patterns. Modifications of Yurtsev’'s boundaries were

used to develop the Pan Arctic Flora (PAF) (Elven et al. 2011), the

Circumpolar Arctic Vegetation Map (CAVM Team 2003), and the

2013 Arctic Biodiversity Assessment of vascular plants, mosses, and | e s =

Boris Yurtsev fungi (Daniéls et al. 2013; Dahlberg and Biiltman 2013). — — . S \ T N N/ i
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Original boundaries from Yurtsev (1994) and modified by Elvebakk et al. (1999).

Toward a standardized hierarchical approach for plot surveys, archives, classification, and maps usi
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based vegetation and environment observations (Walker et al. 2018). — cast@ftrnd  vicspiffeeniand Arctic Transect B 52a - Cryptogam/barren complex (bedrock)
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Archive: The data are spread across most of Yurtsev’s floristic subprovinces (map at v A yae Try I B4 - Carbonate mountain complex
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right), and are now being assessed for quality and processed for inclusion in a g TS W | | 61 - Rushigress.forb, cryplogam fundrs
circum PO lar Arctic VegEtatiO n Archive (AVA) R — e | G2 - Graminoid, prostrate dwarf-shrub, forb tundra
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Classification: A circumpolar arctic vegetation classification (AVC) was first proposed 27 Inventory % . —— Nacka 1 G4 - Tussock sedge, dwarf-shrub, moss tundra
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| P1 - Prostrate dwarf-shrub, herb tundra
| 1 P2 - Prostrate/Hemiprostrate dwarf-shrub tundra

Map extent and projection are the same as the original CAVM. The
same legend was used as the original CAVM, though the barren complex B2

vears ago (M.D. Walker et al. 1994) and is now feasible because of advances in the
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. . . . ’ pres, 7. Y 7 Kharaulakh = g4 Islands was divided into two types: B2a where cryptogams dominate the vegetated Y
storage and analysis of massive vegetation datasets (Hennekens et al. 2001, Tichy 2002, &&= - B o § areas, and B2b where shrubs and graminoids dominate the vegetated areas. | 9 S1 - Erect dwarf-shrub tundra
/ / % Yana-Kolyma North The spatial resolution of tfhe raster (.::AVM is 1 km. : 3

% Ce . . . . . ® ranael 1slan Ala Unsupervised classification of 18 regions of the Arctic used seven P - S2 - Low shrub tundra

De Caceres 2015). Classification of plots into recognizable vegetation units uses PANGIE . ST ﬁ Band 1. Band 2 and NDVI (Tishohanko 2005, and elevation (ESRI g ] W1 - Sedgelgrass, moss wetland
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approaches are being developed (Faber-Langendoen et al. 2018, Mackenzie et al. 2013). vegetation plots by phytogeographic subprovince. I NA- Non-Arctic
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