Variance of similar neighbors compared to random imputation
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Abstract: Nearest-neighbor methods are based on the premise that similarity in completely sampled
covariates can be a good predictor of similarity in sampled variates. For instance, plots with similar
environmental and spectral characteristics should have similar vegetation. At the very least, potential
imputation targets should be less variable than random targets. We set out to test these assumptions by
examining the distribution of the variances drawn from the nearest five neighbors for an unsampled
location and 5 randomly sampled neighbors. We also built subsets of our plots based on the number of
neighbors available within a predefined distance in multivariate gradient-space in order to see if well
sampled locations perform better than poorly sampled locations. We performed this analysis in three
locations known to provide varying results using imputation: coastal Oregon, eastern Washington and the
central Sierra Nevada. The results varied markedly between sites and, at times, in non-intuitive ways. The
results from restricting the targets based on sampling sufficiency often yielded better results for poorly
sampled areas than those areas well sampled in the plot inventory. We discuss these results in the context
of implications for forest inventory sampling frameworks.
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