Multi-Scale Analysis of Arctic Vegetation
Phenological Variability




Greening of the Arctic...

e Satellite-derived greening of the
Arctic among the most recognized
changes ongoing in the arctic

* ~ |ncreased plant biomass and
productivity

* Recognized challenge interpreting
relationship between satellite-

derived and ground-based change.

Bhatt et al. 2010



Greening of the Arctic...

e Explored how the following impact
greening

Land cover change
Successional change
Land surface change

Disturbance

A S

Spatio-temporal variability

Bhatt et al. 2010



1. Land Cover Change ~ Lin et al. (2011) ERL
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o Mixed models of ecosystem
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R2?adj=0.71, P < 0.001, N 7 666, RMSE=0.1364

R?adj=0.75, P < 0.001, N = 88, RMSE=0.136

20% increase 2002

2008



1. Land Cover Change ~ Lin et al. (2011) ERL
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NDVI during peak growmg season 2008 (Goswami et al. 2011):
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greening of the Arctic?




4. Disturbance ~ Herbivory

Villarreal et al. 2012
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Tundra ecosystem structure and function is altered by a sustained
absence of herbivory (Johnson et al. 2011; Lara et al. 2017)
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Digital Image Analysis

Patent pending
Phenocam
(RGB, NIR, Thermal;
Comms, Rugged...)



Variability in Max Green
Chromatic Content (GCC)
between plant communities and
locations 2011-2017

Atgasuk GCC

Barrow GCC

Wet and moist plant communities
demonstrate greatest variability
Classification not joined between
Barrow and Atgasuk... evidence of
variation nonetheless

Barrow MISP Grid &
LiDAR Elevation



Take Home Messages

 Multiple interacting ecosystem properties and processes impact
greening trends

* Need for new and/or multi-index analyses and other RS approaches

to isolate and identify relative importance of different drivers of
change

 Ground and mid-scale remote sensing platforms key to success
 New lost-cost low-tech solutions increasingly available

e ITEX sites and partners uniquely poised to catalyze advances in
scaling studies



N ew Synth ESiS? (Approx. 45 Science, 400 public)

e Build phenocam network
e Share capacity for analysis
e Acquire high-res imagery
e Scale to landscape

e Synthesize findings

Advance understanding of
lower scale ecosystem
properties and processes
manifest as large scale
change




Thanks for Watching!

ctweedie@utep.edu

www.barrowmapped.org



