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Purpose

* A hierarchy of vegetation maps at plot to circumpolar scales with consistent legend approaches is needed for understanding the Arctic as a single global geo-ecosystem with common geographical, climatic,
ecological, cultural, political and economic issues that unite it (Fig. 1).

Scope
* The Arctic Tundra Biome as portrayed by the Circumpolar Arctic Vegetation Map (CAVM Team 2003, Walker et al. 2005; Fig. 2).
* These regions are dominated by treeless tundra vegetation consisting of various combinations of herbaceous plants, dwarf shrubs (<40 cm tall), low shrubs (40-200 cm tall), bryophytes and lichens.

A hierarchy of maps and legends at Classification at the circumpolar scale

circumpolar to plot scales The CAVM displays the dominant zonal vegetation within five Arctic bioclimate subzones (A —E, from north to south, Fig. 2), as well as the
o dominant azonal vegetation within mountain and wetland complexes. The CAVM classification includes 15 physiognomic vegetation units (Table
D= 1), the names of which are based on the dominant plant growth forms (Table 1). A full description of an example CAVM map unit is in Table 2
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Toolik Lake Grid Plots G3 gg;tt‘::i;c;;:r‘f;mb Mesic mossy zonal vegetation of bioclimate subzone D and ¢ The character taxa of the alliance, order and class are mainly cushion forbs, and a few
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[P 3 ) - ) Wetland tundra complexes (W): . _ . . Flavocetraria cucullata, F. nivalis, Sphaerophorus globosus, Thamnolia vermicularis
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Flgure 1. HlerarChy Of Vegetat'lon maps at the Toolik Research StaUOn, and the ' — Lo W3  Sedge, moss, low-shrub Wetland complexes in warmer areas of the Arctic, mainly subzone E, and Schistidium fng’dum) serve as differential species against scree vegetation of the
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Kuparuk River region, Alaska (Walker et al. 2017 submitted). Figure 2. Bioclimate subzones of the CAVM. e it fow shrubs em el Thiaspietea rotundifoliae and that of snow-bed vegetation of the Salicetea herbaceae.

Classiﬁcation at the plot Scale Panarctic distribution of plot data Table 1. Partial list of habitat types for the AVA-AK, with roughly equivalent syntaxa from

How to0w o0 100°e 140e Greenland (Biiltmann & Daniéls 2013) and reorganized to more closely follow organization
The Arctic Vegeaﬁo n Archive ( AVA ) i s 4 T [ of Br.-Bl. classes and habitat types of Europe (Mucina et al. 2016 in press). A few habitat
i ™ 7 Number of plots types are added that are currently missing in the Alaska samples but occur in Greenland and
* The goal is to standardize the species-cover and environmental so that they can be analyzed jointly using s o b sinigy s could be expected elsewhere in North America.
cluster-analysis and table-sorting approaches to group plots into recognizable vegetation units that have similar | } o o -ow [ i e — . R
W Mainfand Canada 1100 COd: rctic habitat types (modified from Walker et al. 2016a and Blitmann & Daniéls 201 order, and alliance) (Mucina et al. 2016 in press)

species composition.

1 ZONAL ARCTIC TUNDRA (vegetation developed on well-drained sites with nonextreme soil properties, reflecting the full expression of the prevailing climate)

. o . . o . . 1.01  Zonal sites in Arctic bioclimate subzone A (= polar deserts with mean July tem re <3 ‘C) PAP: Drabo corymbosae-Papaveretea dahliani Daniéls et al. 2016
* A publically accessible archive of standardized available plot data from the circumpolar Arctic (Raynolds & Walker S TS et

1.02 Zonal, dry to mesic wind-swept habitats on base-rich soils mainly of Arctic bioclimate subzones B, C (= High
: Arctic Tundra with mean July temperatures = 3-7 *C)

2013) (Fig. 4) is under development.

KOB: Carici rupestris-Kobresietea bellardii Ohba 1974

605 Dry to mesic prostrate dwarf-shrub and graminoid vegetation on base-rich soils of the Arctic KOB-01: Thymo arcticae-Kobresietalia bellardii Ohba 1974
; i European Zonal, dry habitats or.\ base-rich soils mostly} in Arctic bioclimate sgbzongs B and C (megn _July ' '
Th e A I a S k a A V A ( A V A _ A K) “‘rc 319 ‘,‘Js‘,a:\:a,d rctic3 :;ussia 1.02.1 ;t:;;;eratures = 3-7 *C), also occurs extensively on dry exposed sites with base-rich soils in subzones D KOB-01A: Kobresio-Dryadion Nordhagen 1943
j“' an639a6yen ' - : Zonal, mesic habitats on base-rich soils mostly in Arctic bioclimate subzones C, D, and E (mean July KOB-01B: Dryado octopetalae-Caricion arctisibiricae Koroleva et
N . ,,,’a”" “Viala Piinsula 1.02.2 temperatures =5-9 "C) of Arctic Western Russia and Siberia Kulyugina in Chytry et al. 2015
q 0 q q ¥ SE Green:and 4,\” \ : 1299 -50°N 1.02.3 Zonal, rnes_ic habitats on base-rich soils mainly in Arctic bioclimate subzones C, D (mean July temperatures KOB-01C: Dryadion integrifoliae Ohba ex Daniéls 1982
* The first prototype regional archive has been completed for Arctic Alaska (Walker et al. 2016). Two others are under o] ZOS A Ay =59 °C) inGresrand, Canada, and Ak | ‘
Faroe Islands 4 ( . 1.03 Zonal, dry to mesic habitats on nutrient-poor acidic substrates and siliceous fellfields mostly in Arctic LO: Loiseleurio procumbentis-Vaccinietea Eggler ex Schubert 1960
. . @ 954 & L\ bioclimate subzones D and E (mean July temperatures = 7-12 "C)
¢ | - 2\ 7 A ¥ - e and . » o st si0 flexuosae-V: vetah: i Dat
development for Greenland and the Yamal-Gydan region of Russia. , IS . < . e e e e L T [ e
. . . . . . 40°W 20°W 0 20°E 40°E 1.03.2 Moist to dry zonal habitats on acidic soils mostly in Arctic bioclimate subzones D and E (mean July
WA = 7-12 "C) with dwarf-shrub, , and lichen heath LOI-03B: Phyflodoco-Vaccini ifli Nordh: 1943
* The AVA-AK currently contains 24 mainly Arctic Alaska datasets (3026 plots) (Fig. 5) in a common format with 1055 | Vet i o ki sl s e ot o i i D R
g g g g [ 1 1 1 2  ZONAL BOREAL MARITIME TUNDRA
common environmental header data and panarctic taxonomical reference for all species. Figure 4. Distribution of the currently know i kb i o s o o 6l o oot e ik s o Ha 1948
. . . . . . and CIVGI/Gb/e plot data da ta -2a pprOX| mately Tall-herb vegetation c-m nutrient 'ncw S'OIIS — — - MUL-05: Epilobio lactifion-Geranietalia sylvatici Michl et al. 2010
o The Alaska Arct—lc Geoecologlcal Atlas (http://alaskaaga.glna.alaska.edu) IS a We b_based publlca”y acceSSIbIe 31’972 total plots. 2.01.1 Tall-herb vegetation on nutrient-rich soils in maritime-boreal tundra (Aleutian Islands) Compare MUL-05A: Mulgedion alpiry Nordhagen 1943
. . . . 3 INTRAZONAL VEGETATION OF THE ARCTIC ZONE (fully developed vegetation on less common substrates or microclimates within zones)
portal for the AVA-AK. It includes access to the Turboveg database and a wide variety of ancillary data for each 31 Cyo merophytc sappe ks on et sl SAX: Saago rcictae Clamagrosttea purpurscents res &
. . . . . . . Base-rich, subsaline substrates in continental northeast Asia, North America, and Greenland, with cryo- SAX-01: Saxifrago tricuspidatae-Calamagrostietalia purpurascerntis
ot d lud bl h ot | s and I d . S ey
p Ot d t as Et’ Inciuain g p u ICa tl on S’ p Otos’ p Ot OCa tl on ma p S’ SOlIS an environmen ta d ta Alaska Arctic plot datasets PL_OT S 3.01.1 = Cwoizzde&?:nosx:r%‘;iy:z srfeppe and associated scrub on base-rich soils in continental northeast Asia, me;;;-o‘l’:::t ;axifmgo tricuspidatae-Calamagrostion purpurascentis
. ;: :’C;Z.N:t:w: b e North America, and Greenland. Includes dry steppe-tundra communities on south-facing slopes of pingos. Cooper ex Drees et Danigls 2009
L [ tati idic, calcium- ed, | ndy sediments, lly on d : iy = : . _
Toward an Arctic-wide classification using the Braun-Blanquet approach : i 8012 sothfocg exposressong treams, sand Gunes,on ngos and  he aone. s ry o rch | gy Lechellon rttallans Dais 015 n Gy
- - SO meadows rich in amphi-Beringian steppe grasses and sedges 3
5j Atgasuk
ﬁ ] g i3} iy 4  EXTRAZONAL BOREAL VEGETATION OCCURRING IN THE ARCTIC ZONE (vegetation occurring in the Arctic that is more typical of the boreal zone)
5 = 1= . H . 144 , : S PIC: Vaccinio-Piceetea Br.-Bl. in Br.-Bl. et al. 1939 (in North America:
* The first panarctic classification will use Braun-Blanquet (Br.Bl.) vegetation classification approach (Braun-Blanquet 290 » e e e e S e s i e LI L
. m 0: Colville River Delta Cm ‘999) S S 3
1932), which is the most widely used approach in the Arctic oy == N R s e B s e B AT
’ ) . 12 ;1 ZZKSDZ?:PRA Thermophilous herb-rich alder, willow scrub and krummholz VIR—O'I.AInctan'ra viridis Rubel ex K;;Jrner et '-‘-"l Iner in Wiliner et Grabherr
. . . . . . . . 14: Frost Boils 2007 Stll to be described for North America
 The approach for the AVA will follow as close as possible a recent revision of the European Vegetation Classification B R Moistsde comunites (Al ). Incads paransde comnites and st e svarnas it
sethe - UhfEeD 16: Happy Valley 4.02.2 tusgock-tu.ndra understpnes. in warm portions of Arcup boochmat_e subzpne_ E, glso includes for now, still needs to be classified
° . . . . . ‘ {7-Ireavait Ciosk habitats with thermophilous communities on south facing slopes in Arctic bioclimate subzone E with lush
- - Koo 18. ITEX Stud stands low shrubs including Alnus viridis, Juniperus communis, Betula glandulosa, and Salix Spp.
(Mucina et al. 2016), which aligns higher-level Br.-Bl. syntaxa (classes, orders and alliances) with the e ] o
ity 5 e 5  AZONAL ARCTIC HABITATS (young habitats with poorly developed soils)
. . a ey | R SALT MARSHES, SAND DUNES, SEA CLIFFS
European Nature Information System (EUNIS) habitat types (Rodwell et al. 2002). @ e | [ S e R ——_———
}zgg b evaluation ! 23 NPRAANHP Coastal salt-marsh swards JUN-04: Puccinellietalia phryganodis Hada¢ 1946
0 & = c c C c m © Mapbox : : e 5.01.1 Coastal salt-marsh swards ( Puccineflia phryganodes, Ca bspathacea) JUN-04A: Puccineflion phryganodis Hadac 1946
* The organizing framework for the AVA-AK is based on Braun-Blanquet units found in common Arctic habitats as 502 Talbgressporenial swar on ok cossa unes AV Ammophietes B3, o Tx. o« Westhof 3. 1946
The Alaska Arctic Vegetation Archive (AAVA) is a prototype database for the Arctic Vegetation 26: Poplars 23” Q’assr)‘f s:::ards on I:Cky CL‘I}]C:‘L‘S. C(l;fés an(: C'Sb'yon ¢ dunes of the cold temperate and arctic shores of AMM-02: Honckenyo-Elymetalia arenarii Tx. 1966
. (Y] ® o0 Archive (AVA). The goal of the AVA is to unite and harmonize the vegetation data from the Arctic 27: Prudhoe Bay rope, the turopean Arcluc islands an reenian
defined for Greenland and expanded for Alaska (Table 3) (Bliltmann & Daniéls 2013; Walker et al. 2016). "Takessswards on bl sand dunes (Leymus renrs), inclodes for o ater sl cossa
it Zii'::[f)irr‘sfr:: rbelgfel::;stlgnc::;rie;:t?aleZ?:ﬁe e e 29: Prudhoe Bay Thermokarst 5.02.1 embryonic communities that are presently undescribed. For example, various communities dominated by Compare AMM-02B Mertensio maritimae-Honckenyion diffusae Tx.
* Units at all levels in the classification are defined floristically according to characteristic and diagnostic species e st (R G2 Geconas axtaso Nronts marine,Hokanyspockis, o e, B Gaoole s %G Gl 135
e utilizes Turboveg for Windows (Hennekens and Schaminee , which is a 31: Southwest Alaska DUIDUrascens, and/or Cochleania officinalis
y g g p comprehensive de.ata management system for veget.atlon~pl§t data. Our data model is a set of e
e T s sl 0 TALUS, SCREES, AND BOULDER FIELDS (also see habitat codes 15.13 to 15.16 for epilithic moss- and lichen-dominated communities)
and named according to rules by the International Code of Phytosociological Nomenclature (ICPN) (Weber et al R B R s
[ ] 35: Umiat al -NC
36. Unalaska Chasmophytic vegetation of crevices of siliceous rocks in the mountains in the nemoral, boreal and Arctic ASP-11: Androsacetalia vandeflii Br.-Bl. in Meier et Br.-Bl. 1934 nom.
37. Willows zones of Europe corr
2000) ° culnlot acohivnlalot datacateld0 colouile aatinnal wildita catunat . 2o S Keaein e ‘ 5.03.1 Chasmophytic vegetation of crevices and on ledges of siliceous rocks als‘z"l; :ti?g:)a?éon cotyledonis Nordhagen ex Mucina et Chytry in
. . o e 74 s . . . . . 5.04 Vegetation of habitats and lluvi THL: Thiaspietea rotundifolii Br.-Bl. 1948
* Recent advances in vegetation databases and analysis (e.g. Schaminee et al. 2011, De Caceres et al. 2015, Chytry et Figure 5. Distribution of vegetation-plot Apne snd suvslpne clcreous sce vegetaton THLOT: Thiaspets roundio -8l n 8151, e Jeny 1926
. . 5.04.1 Base-rich and neutral screes and moraines THL-O1M: Arenarion norvegicae Nordhagen 1935
. . . oo . . datasets N Arct‘,c AIaSka Snow bcds_ on stabilized calcareo_gs screes _ THL-02: Arab.-dctql.-a cacru.’cac_ Rubpl ex r\chhagcn 1 93/_
al. 2015) make a circumpolar vegetation archive and classification based on many thousands of plots feasible. 5042 Horrich snowbes onsablised calcreous s o TH02: Saufago opostiolae Onyrion dynae Gasevl 1950
rctic-alpine vegetation of siliceous screes and moraines of Europe, the Arctic Ocean islands and Greenland THL-06 Androsacetalia alpinae Br.-Bl. in Br.-Bl. et Jenny 1926
5.04.3 Herb-rich vegetation on damp coarse gravels and deep humus-rich soils over siliceous substrates of Iceland THL-06A Antitrichio-Rhodiolion roseae Hadaé 1971
Riverine gravel terraces THL-08: Epilobietalia fleischen Moor 1958
5.04.4 Ruderal riparian floodplain and terrace vegetation (Chamerion latifolium) Ig;—:SC: Calsmagrostion naglectss Mordhagen ax de Molenser

Summary
Vegetation classification of the circumpolar Arctic Tundra Biome is a priority project of Conservation of Arctic Flora and Fauna. Recent rapid advancements in large international vegetation databases and information systems now make the
creation of a circumpolar vegetation archive and classification possible, along with their application to nature conservation and policy making. A recently published prototype for Arctic Alaska uses the Braun-Blanquet (Br.-Bl.) classification

approach, with zonal and habitat-type based grouping of syntaxa, similar to the approach used in the European Vegetation Classification. Vegetation scientists from around the circumpolar Arctic are meeting at ASSW 2017 to take the next step
toward a circumpolar Arctic Vegetation Classification.
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