Mapping plant functional type distributions in Arctic ecosystems using WorldView-2 satellite imagery and

unsupervised clustering
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phenology and productivity under a changing climate. ane 10, 2010

Objectives. The objective of the this study was to characterize the landscape properties
and develop high resolution maps of Plant Functional Type (PFT) distributions to provide
representation of new Arctic vegetation types in the Community Land Model (CLM).
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Figure 4:  Representativeness with phenology (left) and without (right) based on vegetation sampling locations.
Darker colors indicate poorly represented areas and lighter colors indicate well represented areas).

Plant Functional Type Distribution Estimates
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UpSC&liﬂg Algorlthm We applied an Inverse Distance Weighting (IDW) in-
terpolation algorithm that accepts sparse, irregularly scattered data over a multidimensional

Stlldy Area. A field campaign was conducted in Barrow, AK, during peak growing
season in 2012 to collect vegetation harvests from 48 1 m x 1 m plots (Figure 1), which were then
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analyzed to estimate distributions of wet tundra graminoid, dry tundra sedge, bryophytes, forb, S A g domain to upscale vegetation measurements. In /D W, the interpolating function is expressed as

lichen, and shrub PFTs for use in modeling and analysis of other measurements. N R a weighted average of the data values, where the weights are inverse functions of the distances EZ

Approach. Statistical relationships were developed between spectral (WorldView—2 mul- i e ) from the data sites in a multi—di.mensiona.l data. space. IDW was perfprmed on eas:h k.value (Fig— f=°'86’e:4°'74;0 30”'96"3:0'77’ 96237'6” v fz"'m’“&gg;o T “=“'2°’B=°§:9=35'58° -
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8. Figure 6 shows the estimated distribution of PFT's for Site A.

[Predictand] at the vegetation plots. These derived relationships were employed to statisti- Figure 8 Validation with ground—truth points for all PF'T’s, including phenology (Left) and single image (Right).

cally upscale the observed PFT distributions for the larger landscape. By including multiple
snapshots through the growing season, phenological behavior was included as a key property to
distinguish among the PFT's.

Random Sampling IDW

Random Sampling IDW Phenology

Improving Representativeness. An additional field campaign was per-
RRossRTsage RoshRIcem formed on August 29, 2014, which included the same poor and well represented sites from July
29, 2014. The IDW algorithm was updated using the data collected on July 29, 2014 (Figure
9, Right) and compared against the original algorithm (Figure 9, Left).
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Figure 2: WorldView-2-derived NDVI-based phenology during the 2010 growing season (June-August)
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Figure 5. (Left) Random sampling for k—values. (Right) Random sampling for £ = 6.
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Figure 3: (Top Left) Aerial image (~10 cm) for Site A. Individual k& = 6 classifications during the 2010 growing
season (June-August). (Bottom Right) Unified cluster analysis with phenology, using all 2010 snapshots.
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the accuracy ot PF'T distribution estimates.

Figure 1:  NGEE-Arctic sites at Barrow Environmental Observatory (BEO) span low, transitional, and high
centered polygon-dominated tundra. Figure 6:  PF'T proportional distribution estimates produced from the IDW algorithm.




