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1. Background 5. Predicting models

* Spaceborne spectroscopy has long been recognized as a key » We used Partial Least Square Regression models (PLS) to predict
tool for mapping tree species and forest communities and will each axis of the NMDS ordination.
become increasingly important with forthcoming NASA
missions. * These were trained using 60% of the observations in an iterative

spatial-cross validation framework.

« However, the feasibility of mapping forest communities at large

. . . . . o : " o)
spatial extents using space-borne data is not yet clear We first establish the optimal number of components required The model performance was validated using 40% of the

to then predict each NMDS axis (Fig. 5), to then extract their remaining dataset (Fig. 8).

+ Unlike species mapping using airborne spectroscopy, space- coefficients (Fig. 6) and the variable of importance (Fig. 7).
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2. Goal and hypothesis : ;
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Fig 5. Root Mean Square Error of Prediction (RMSP) associated with Fig 6. PLS coefficients associated with the spectral bands

Goal the number of components used to predict the NMDS axes. used to predict the NMDS axes.

Our goal is to develop an approach that helps to integrate

forest inventories, phylogenetic information and space-borne 31 s 04

spectroscopy to map forest communities and species at large 5 P 2

scales (Fig. 1). s e oz o oz

Hypothesis < o <, <

We hypothesize that phylogenetically similar forest E.’ § A § § 7

communities (low phylogenetic beta diversity) will show 2] 5 8 4l 8

greater spectral similarity than phylogenetically dissimilar § ol B st oo0s 021 " 0
forest communities (high phylogenetic beta diversity). e .. MAE =013 AE =010 s
are testing the extent to which integrating space-borne ; 500 500 700 800 G4 02 oo 02 04 04 02 oo 02 02 00 02
spectroscopy with phylogenetic information of trees within eI redeted (s D rredetea (s 9 rrecelea (s 9
forest communities can help remotely sense tree community Fig 7. Variable Importance in Projection associated with the Fig 8. Relationships between observed and predicted NMDS axes.
composition. spectral bands that predict the NMDS axes.

3. Materials and Methods

6. Mapping of communities

e |terative PLSR models were applied to DESIS scenes, and the probability of species occurrence was

_ = _ = _ = approximated using inverse distance weighting (Fig. 8).
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4. Ordination of communities

Fig 9. Mapping of the three community ordination axes (phylogenetic beta diversity) and their model
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the Upper Midwest (72 species). — i angiosperms/gymnosperm, AM/EM) of interest.
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 Our current work is focused on expanding our approach across Eastern US to include a diverse

e o group of forest communities and exploring potential challenges of these methods applied at even
¢ o o) - - eg N larger scales.
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