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Figure 1.

Bhatt et al. (2010)

Arctic tundra “greening”
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Aboveground Total and
Shrub Biomass along both
transects
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All sites: y=0.383 Inx + 0.994
R?=0.94, p<0.001
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Change in phytomass
1982-2010
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Total ~0.40 Pg C increase in tundra vegetation over 28-year period
Epstein et al. (2012) — up to ~0.2 Pg C sequestered per year.




Percent (%)
= N W b
o o o o

o

Greenland A
Ice Cap

Blochuats Scbaone Ava (kmé) 1982 S0 oL il W10 Cane
Gowolnd fon Cap LRG0 s 0 M 015 045 000
MW W2 »n 100.2 : o 00 00004
SN0 1427 10 1518 0.0h 00 000
LN e L6 ML ) : (%) 0l 0es

LAY R MEE LS . 3 0ss 0t

IANAN &5 105 sae 0 L




NDVI increase is a

combination of all factors

ArcVeg - Arctic tundra vegetation dynamics mode
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CIRCUMPOLAR ARCTIC TUNDRA RESPONSES TO
GRAZING PRESSURE AND PROJECTED CLIMATE CHANGE
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CIRCUMPOLAR ARCTIC TUNDRA RESPONSES TO
GRAZING PRESSURE AND PROJECTED CLIMATE CHANGE

Projected Temperature caused change
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DIFFERENCE IN INDIVIDUAL EFFECTS
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* Most of the biomass changes in the three southernmost subzones
* very little change in subzones A (2.1%) and B (6.4%)



INDIVIDUAL EFFECTS VS. COMBINED EFFECTS

Simple difference between climate change
and grazing caused biomass change

Combined effects of climate change and
reindeer/caribou grazing caused change
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Comparison of simulated NDVI and satellite NDVI

before climate change 1982
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Comparison of simulated NDVI and satellite NDVI

after climate change
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Changes in shrub cover, northern Alaska
1950-2003
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@ Observations of
increasing shrubs

@ Observations of stable
shrub populations

Myers-Smith et al. 2011, ERL




Gambit KH-7
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Young alders growing in patterned-ground, Kharp
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Conclusions

General widespread greening of arctic tundra, but greater increases in
vegetation seen in southern tundra subzones.

Approximately 0.40 Pg C difference in vegetation over past 28 years.

Grazing may buffer the responses of vegetation to warming, and the
remotely sensed NDVI dynamics are the combined result of these two
Oopposing processes.

Shrub expansion appears to be accounting for a substantive fraction
of the greening circumpolarly, particularly in the southern tundra.
Shrub extent is increasing, in some places dramatically, and at least
some of this is facilitated by patterned ground features.
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