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Summer warmth index = z Tavg > 0°C

Mean summer warmth index ( © C months)

Arctic tundra: cold but rapidly warming
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Plant communities growing taller
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AVHRR NDVI shows greening of the Arctic

Change in maximum NDVI from 1982 - 2016

Eurasia

0.55

Maximum NDVI

North America
71980 1985 1990 1995 2000 2005 2010 2015 2020

Epstein et al. 2018 State of the Climate



Landsat unleashed

Global vegetation monitoring at 30 m resolution since 1980s




Landsat NDVI trends
Changes in July-August NDVI from 1984 to 2012

Trend significance:

I Browning, p < 0.001
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No trend

Greening, p < 0.05
Greening, p < 0.02
Greening, p < 0.01
Greening, p < 0.001
water

Ju and Masek 2016 RSE



69°0'N 70°0'N

68°0'N

Landsat NDVI tracks tundra plant biomass
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Data set is publicly available on ORNL DAAC

Photo credit:
Ken Tape @ UAF
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Challenges with Landsat in tundra ecosystems

Shoulder season observations Sensor cross calibration
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3-yr mean Landsat NDVI,,, (unitless)

5

Landsat NDVI__ tracks:

Sedge productivity
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Changes in Landsat NDVI__ from 1985 - 2016

Pervasive greening of the tundra

% positive trend % negative trend
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Changes in Landsat NDVI__ from 2000 - 2016

Pervasive greening of the tundra with scattered browning
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Mean NDVI,.x anomaly

Significant greening of biome and each

bioclimatic zone from 1985 - 2016

Eruption of Mt. Pinatubo in 1991

Significant greening of biome and
southern zones from 2000 - 2016
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Percent of sites

NDVI stable across half of domain

Greening more prevalent in
southern than northern zones

Greening more prevalent
than browning
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Landsat NDVI__ - temperature relations

Strong across Arctic,
especially southern zones
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monitoring and modellng of rapldly
- changing Arctic ecosystems -
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