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Plant Canopy Analyzer (PCA) and 3-D cloud data S I ) The Maps display the predicted LAls at 25, 50t and 75t quartiles at
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Perpendicular Vegetation index 3 (PVI3) ; and 3) to quantify

uncertainty in parameter estimates by coupling Bayesian
Inference with MCMC simulation. The TLS based LAl
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Median values of parameters estimated by Bayesian inference with
MCMC and respective vegetation indices were used to develop the
following prediction models of spatial LAl distribution.

At each plot, the TSL point cloud was generated from a total of
four scans that were combined and clipped into 30 m radii

Spatial Lag of Residuals

calculation involves leaf-wood separation based on cylinders. The photosynthetic components of the tree canopies 2 4 o 1

dlstan.ce — re.turn |nten5|tY relatlonshlp and C|rcula.r and were sliced into 25 cm cyollnders parallel to the plane and LAI (S) = -9.049 + 0.438 (PVI3) - 0.219 (NDVI) + 0.893 (PVI) “ - = .- “ - ;
spherical point cloud slicing for 2D canopy image  converted from 3D real space into 2D model space. LAI (O) = -2.834 + 0.147 (PVI3) - 0.075 (NDVI) + 0.292 (PVI) i

preparation to calculate stereographically (S) and LAI (LAI 2200) = -6.059 + 0.392 (PVI3) - 0.202 (NDVI) + 1.013 (PVI) "1 Uk " /A\ ] \
orthographically (O) projected LAl calculations. PCA based S | "] " Z \

LAl was directly calculated from the instrument and the
vegetation data was derived from Landsat TM images of
June 2011. The results display the correlations between
ground based measurements, correlations of predicted and
calculated LAIls and the overall uncertainty of the model
with continuous LAl maps and residuals plots.
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Reference Distribution

Plots display Moran’s | test for assessing spatial autocorrelation of
model residuals of PCA data (Morans’s | = -0.1602), TLS-orthographic
data (Morans’s | = -0.0932), and TLS — stereographic data (Morans’s | = -
0.1369) respectively. The residuals has no spatial autocorrelation with
each other. The respective density distribution pattern expresses that
the orthographic data reveals the lowest overall uncertainty meaning
the best predictive model.
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. Predicted Orthographic LAl shows
the highest correlation with the

calculated LAl and predicted PCA LAl
shows the lowest correlation.

Study Area

The ground data was collected from 30 selected sites of
the Oak Openings Preserve Metro Park, Toledo, a rare
ecosystem with an approximate area of 15 km? in the Lake
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