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Rapid warming across the Arctic 
but no conclusive trend in tundra phenology

NASA Earth Observatory:
https://eoimages.gsfc.nasa.gov/images/imagerecords/91000/91604/globaltemps_gis_2017_lrg.png

Temperature Anomaly 2017
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Oberbauer et al. 2013, Bjorkman et al. in prep

No net change in leaf-out and flowering
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Which environmental factors explain spring phenology at coastal ITEX sites?

formerly 

known 
as “Barrow” 10+ Years of Records•

Common Species •

(10%+ Cover)
Within 30d of mean •

snowmelt
“flowering” and ”green up”•

24 Site• -Species-Phenostage
Combos



Snowmelt is advancing at some, but not all sites.



Spring temperatures are increasing.



Onset of sea-ice melt is advancing.



Spring phenology trends vary across sites and species.16
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Snowmelt and temperature - but not sea-ice - explain spring phenology.
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Onset of sea-ice melt from Microwave Satellite Data 

Images: GoogleEarth & SpaceFlight101.com



Onset of sea-ice melt from Microwave Satellite Data 
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Onset of sea-ice melt from Microwave Satellite Data 
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Variation is lost at Sentinel pixel size
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Variation is lost at Sentinel pixel sizePixels are moderately correlated



Tussock Sedge Tundra

Dryas-Vetch Tundra

(How) does bare ground cover influence NDVI?
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Bare ground and NDVI are coupled, but 
the relationship is non-linear!


