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The role of seasonality and large-scale climate drivers in recent Pan-Arctic tundra vegetation variability and change
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m Trends of Tundra SWI, NDVI, and Snow Water Equivalent are Heterogenous.
* Areas adjacent to increased open water (sea ice declines) display largest warming increases.
 Incorporating the role of snow (and circulation) is IMPORTANT, however, Arctic snow data is problematic.
* Changes in Arctic moisture and it’s mechanisms (climate drivers and vegetation response) deserve further attention.
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Motivation and Methods Snow Water Equivalent trends are heterogenous Summer Warmth Index monthly trends heterogenous
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Goal: Understand tundra-climate relationships SWE Mag MA change 87-07

Data: 1) Use 25 km resolution SSMI passive microwave Bootstrap Trend
Sea lce Concentration (SIC); 2) AVHRR Surface Temperature (Ty);

3) GIMMS Normalized Difference Vegetation Index 3G NDVIsg for
the Arctic over the 1982-2010 period. [Raynolds et al. 2012, Pinzon et al. 2011]

Figure 5. Trends for
land-surface summer
warmth index (annual
sum of the monthly
mean temperatures >
0°C) for various
months. The total
trend magnitude
(regression times 29
years) over the 1982—
2010 period is
displayed.
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January 2011
NIR: spectral reflectance in near- B 101 5 1 Esst Bering Ses

infrared band (0.725-1.1 um) & R: | MW e |

|| 103 & 3 Beaufort Sea g \

red chlorophyll absorbing portion of | | tessas.comaen stais [

spectrum (0.58-0.68 pm) — bl

B 107 & 7 Davis Strait
. . | 108 & 8 Baffin Sea
MethOdS. Standard Cllmate B 109 & 9 Lincoln Sea

|| 110& 10 Greenland Sea

trend and Correlatlon | 111 & 11 Denmark Strait
anaIyS|S teChnlqueS applled || 112.& 12 Norwegian Sea

B 113 & 13 South Barents Sea

90E

 High Canadian
Arctic - Is the low

12ow / & < U RN

to regional (Modified B e June SWI due to
Treshnikov basins) time B 115210 Lapty e snow?

. . || 117 & 17 East Siberian Sea GoE GOW |- N 0kgiZ ok
series of Maximum NDVI, B 1 o | . Central Eurasia
Time Integrated NDVI, —— PP -50 -40 -30 -20 -10 10 20 30 40 50 100 80 -60 -40 -20 20 40 60 80 100

N TR is cooling during
) AR B e S middle of summer

I 121 & 21 West Bering Sea

Summer Warmth Index, and i vonaon
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Figure 1. The new 2011 Updated Treshnikov divisions. 2007 and 1979-2010 periods, respectively. ; circulation®

coastlines (ocean & land) .

e Snow Water Equivalent trends suggest more spring snow in High Canadian

Summer Warmth MaXN DV| & Open Water Trends Arctic and central Eurasia - consistent with TINDVI trends.
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e Specific humidity trends from CFSR Reanalysis display increases in Spring.
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Time Integrated NDVI (TINDVI) Monthly Trends
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sow e A 60E Figure 6. Trends for summer (Jun—August, together and separately) Sea Level Pressure (SLP) from

o o e the NCEP/NCAR Reanalysis data. The total trend magnitude over the 1982—2010 period for SLP.
Statistically significant features include the lows over Eurasia and Alaska.
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: ;, . e July-August low pressure over Laptev and E. Siberian Seas may bring
Open Water (Magnitude of Change, percent) Open Water (Magnitude of Change, percent) cloudiness that leads to reduced summer warmth.
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magnitude (regression times 29 years) over the 1982—-2010 period is displayed. Figure 4. Trends for Time Integrated NDVI (sum of Land Use Change on the Yamal Peninsula.

[Updated Bhatt et al. 2010] biweekly MaxNDVI). Trend magnitude from 1982-2010. *Chukotka has mixed pattern




