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Introduction

In 2017 NASA's The Arctic-Boreal Vulnerability Experiment (ABoVE)
collected is a unique set of Airborne Visible/Infrared Imaging
Spectrometer Next Generation (AVIRIS NG) spectral imagery of high
latitude ecosystems providing the opportunity to examine the information
content of imaging spectrometer data to study an array of characteristics
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NDVI and Ecosystem Variables

NDVI has been widely used to reveal patterns of change for tundra in
the form of greening and browning trends. The precise ecological
meaning of changing NDVI is presently not clear. For the three study
sites the values of Vascular Plant cover, Chlorophyll, and GPP derived
from AVIRIS NG hyperspectral data have been binned by the pixel’s

Mapping
AVIRIS NG imagery are used to map the area around Utqiagvik,
covering the Barrow Environmental Observatory (Figure 3).
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of tundra landscapes. Algorithms utilizing the AVIRIS spectral
information were developed to extend localized ground measurements

NDVI values (Figure 2).
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site and the estimated fraction of green-up, i.e. the time from start of growing
season to summertime NDVI values, based on air temperatures. The relationship
between springtime NDVI and accumulated GDD from ground measurements
shown in plot on right.

Figure 2. Average values of vascular plant cover, chlorophyll content, and GPP
for pixels within 0.02 NDVI bins for the three study areas (Figure 1). Error bars
are =1 standard deviation.

Figure 1. Three study areas were chosen along a N-S transect: Utgiagvik (Barrow),
Atqgasuk, and the southernmost of the AVIRIS NG North Slope flightlines, called
Foothills. AVIRIS NG fightlines from 2017 and site locations are shown in left figure.
At each site 27,803 5x5 m pixels were extracted (~70 ha). Vascular plant cover,
GPP, and Chlorophyll Concentration were calculated from AVIRIS NG spectral
reflectances using coefficients derived from Partial Least Squares Regressions on
ground measured training data collected in Utqgiagvik and Atgasuk. Histograms of
these variables along with NDVI for the three sites are shown in the figures on the
right.

Generally, increasing NDVI relates to increasing values of the
variables, however for NDVIs beyond 0.58 in the Barrow region the
values remain flat or decrease. Also, for Chl and GPP at the
Atgasuk and Foothills sites, there are statistically significant
differences in the variable values for the same NDVI values.
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