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Spatial Patterns of Tundra Vegetation
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Presentation Topics

1) Field observations of vegetation
biomass, NDVI, and LAI along
the Yamal Peninsula, Siberia
and beyond (the EAT)

Satellite remote sensing of
vegetation trends along the EAT

Satellite remote sensing of
vegetation trends throughout
Eurasia
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Longitude,

Hoenon latitude

Bioclimate
subzone
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Warmth
Index
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Geological setting, slope, elevation
(m), parent material, surface
geomorphology of zonal site

Dominant vegetation

65.19° N,
72.53° E

Nadym

67.71° N,

Laborovaya 67.99° E

Vaskiny Dachi

Kharasavey

Ostrov Belyy

Krenkel

Forest-
Tundra

E

40

38

-6.5

-7

Fluvial terrace Il, Karga-age,
(about 20-40 kya), alluvial sands
Hill slope, 2° slope SW, 80 m,
hillslope colluviun over glacial till
(Ermakovsky-age, about 50-110
kya), no patterned ground.

Stable hill crest in strongly eroded
section of coastal plain with many
landslides, flat, 45 m, marine
terrace IV (Kazantsevskaya-age,
about 130-117 kya), no patterned
ground.

Coastal plain, marine terrace, flat,
16 m, alluvial-marine sediments,
Marine terrace Il, Karginsky-age,
(about 20-40 kya), no patterned
ground.

Coastal plain, gentle slope of
marine terrace, 2° NE, 2 m, alluvial-
marine sediments, marine terrace |
(Upper Pleistocene to Holocene
age), non-sorted circles (0.5-0.7 m
diameter).

Hill backslope, 4° W, 30 m,
hillslope colluvium derived from
unconsolidated calcareous
sandstone deposits (Mesozoic
age), small nonsorted polygons (10-
15 cm diameter).

loam, 4.6

Silt loam,
45

Silt loam,
45

Loam,
4.6

Sandy
loam, 6.2

Lichen woodland: Pinus sylvestris-Ledum palustre-
Cladonia stellaris (Walker et al. 2008a)

Sedge, dwarf-shrub, moss tundra: Carex bigelowii-
Betula nana-Aulacomnium palustre (Walker et al.
2008Db).

Sedge, dwarf-shrub, moss tundra: Carex bigelowii-
Vaccinium vitis idaea-Hylocomium splendens (Walker
et al. 2008b).

Graminoid, prostrate dwarf-shrub, moss tundra: Carex
bigelowii-Calamagrostis holmii-Salix polaris-Dicranum
elongatum-Cladonia spp. (Walker et al. 2009a)

Nonsorted circle complex: (Inter-circle areas)
Graminoid, prostrate dwarf-shrub, moss tundra: Carex
bigelowii-Calamagrostis holmii-Salix polaris-
Hylocomiuim splendens. (Nonsorted circles) Prostrate
dwarf-shrub, crustose-lichen barren: Dryas integrifolia-
Arctagrostis latifolia-Racomitrium lanuginosum-
Ochrolechia frigida (Walker et al. 2009b).

Cushion-forb, lichen, moss tundra: Papaver
dahlianum spp. polare-Stellaria edwardsii-Cetrariella
delisei-Ditrichum flexicaule-black soil crust (Walker et
al. 2011).
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Non-Vascular Biomass
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Temporal Dynamics of Temperature (SWI) and NDVI for the Eurasian Arctic Transect
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Inter-annual Changes in
Temperature (SWI) and

MaxNDVI (peak season)
for Eurasia
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All sites: y=0.383 Inx + 0.994
R%2=0.94, p<0.001
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Conclusions

- A collection of field locations along a latitudinal gradient in northwestern Siberia, Russia
(EAT) was used to evaluate the spatial patterns of vegetation and soils properties along a
summer warmth index (SWI) gradient

- NDVI, LA, total biomass, shrub biomass, and total non-vascular biomass all increased with
increasing SWI; mosses had their greatest biomass at intermediate values of SWi

- C:N ratio (mrneral SOI|) orgamc Iayer thlckness and active Iayer thrckness aII lncreased with
mcreasmg SWI ' : > : e :

- With regard to temporal dynamlcs the ngher Arctlc of the -EAT has warmed substantlvely
since 1982, where the mainfand Yamal Penlnsula has:experience a general slight cooling; the
northern Yamal has showed “broWnlng” trends whereas the southern’ Yamal has “greened”

- The northernmost Subzones in Eurasra have shown substantral warmrng W|th mrnlmal
vegetation response, whereas the southernmost areas have show the greatest vegetatlon
increases with essentially no: warmlng '

- Vegetationin Subzone B (along the EAT) is the most response with regard to |nter annual
“variability in SWI
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