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Arctic tundra vegetation has been
undergoing substantive changes recently,
at least since the mid 20" century.

These changes have been rather
heterogeneous from a circumpolar
perspective.

1) How strongly do temperature
changes predict vegetation
dynamics?

How does interannual variability in
temperature relate to interannual
variability in vegetation?
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Heterogeneous Arctic “Greening” and “Browning”

Max-NDVI Pct trend 82-14 TI-NDVI pct trend 82-14
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SWI — summer warmth index (sum of
mean monthly temps > 0°C)
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Subzone A:
Hayes Island

Subzone B: Subzone C:
Belyy Ostrov Kharasavey

Subzone E:
Laborovaya
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Aboveground biomass increases since 1982 have been particularly strong in the
mid- to Low-Arctic (20-26%), compared the High Arctic (2-7%).
Epstein et al. (2012)




How do vegetation dynamics relate to temperature changes?
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SWI and NDVI Residual Variances
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Regression slope of NDVI of yeart
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Regression slope of NDVI and SWiI
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- disturbances such as fire, landslides, cryoturbation
- dispersal and availability of seed bank for low/tall shrubs
- interactions with precipitation

(D.A. Walker)
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1) Vegetation has increased to a greater degree than temperature in the more southern
Subzones (C, D and E), potentially due to interactions with disturbances, precipitation and other
factors. Also, the relationship between NDVI and NDVI in the prior year increases from north to

south.

2) Interannual variability and responses to temperature are greatest in Subzones B, C, and D
(mid-transect), potentially due to intermediate levels of vegetation and nutrient constraints, as
well as a mix of High and Low Arctic plant types.

Temperature limitation
Vegetation constraints

Biogeochemical limitation
Reduced vegetation constraints,’

Relative effect
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