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Abstract: Gradient Nearest Neighbor (GNN) imputation had its genesis within a large, 
interdisciplinary research project that aimed to model the effects of alternative forest policies on 
socio-economic and biophysical responses across a large, multi-ownership region. To initialize 
the current landscape for simulation modeling, the team of scientists required vegetation 
information that was spatially complete (i.e., mapped), consistent across all ownerships, of fine 
spatial resolution (25-m pixels), contained detailed attributes on forest species composition and 
structure (i.e., a ‘tree list’) for each pixel, and reasonably represented both fine-scale 
heterogeneity and landscape pattern. The vegetation map needed to support stand projection 
models, landscape simulation models, and various response models for wildlife habitat, other 
biodiversity measures, and timber production. The GNN flavor of imputation was born in 
particular from the need to accurately map species composition. Methods underlying existing 
imputation methods assumed a linear relationship between species (response) variables and 
environmental (explanatory) variables, whereas species responses to environmental gradients are 
most often gaussian. Furthermore, in large regions where gradients are long and species turnover 
is high, data matrices of species relative abundance on plots are quite sparse (contain many 
zeroes). Many multivariate methods have been shown to perform poorly on these sparse 
matrices. For these reasons, we adapted nearest-neighbor imputation to use canonical 
correspondence analysis (CCA) as the underlying statistical model and distance measure. CCA 
has a long track record and acceptance by ecologists seeking to quantify relationships between 
biotic communities and environmental gradients, but has rarely been used for prediction in 
general, nor for mapping in particular, and is unfamiliar to many statisticians. We have now 
applied GNN in five contrasting forested ecoregions in Washington, Oregon, and California, in 
studies focused on policy analysis, natural resource planning, fuel conditions and fire risk, and 
conservation planning. I will present and compare results of spatial predictions of individual tree 
species and forest vegetation types from these ecoregions, including several measures of map 
accuracy. I will discuss the various advantages and limitations of GNN for mapping species and 
communities, based on what we’ve learned so far, and suggest possible areas for future research 
and collaboration. 
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