
Preliminary Findings: White Spruce 
We are assessing tree growth response to climate using generalized boosting models, which 
allow us to describe the tree response to climate without having to assume linear relationships.  
Results from Nenana Bluff are shown in Table 1, below.   Our hypothesis leads to two 
predictions. 
 
Prediction 1: Late summer precipitation is an important control over tree growth.  Late summer 
(July-August) precipitation was not significantly related to tree growth at any position along the 
toposequence.  September precipitation and precipitation before and at the very start of the 
growing season (late winter, May, and/or June) were more important at this site. 
 
Prediction 2: Drought stress (and thus climate response) will vary along the toposequence.  
Ttree response to climate was largely consistent across the toposequence.  At all slope positions, 
trees grew more in wet years, and in cool years.  Spring temperature appeared to be a particularly 
important driver of tree growth, with warm May conditions being associated with significant 
growth reductions both on the face and at the base of the bluff, and late winter warmth being 
associated with reduced growth at the top of the bluff.   
Table 1.  Partial dependency plots from three slope positions on Nenana Bluff.  For each slope 
position, the four most important variables are shown.  Each plot shows the response of tree ring 
index (y-axis) to variation in a particular climate parameter (X-axis).  The green shading on the 
partial dependency plots indicates the observed distribution of the climate variable.  The blue 
line shows tree ring response  to that variable.  Variable abbreviations are as follows: Sep 
(September), Jun (June), dry.win (February to April, Autumn (July-August).  “P” indicates total 
precipitation during the period indicated, and “T” indicates mean temperature during the period 
indicated. 
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Preliminary Findings: Black Spruce 

In preparation for the final field season of this project, we have done a pilot study 
analyzing ring-width data from black spruce stands that were originally sampled by Teresa 
Hollingsworth (Hollingsworth et al. 2006).  Mean tree ring width at each site was compared to 
Fairbanks climate using linear regression.   Results are summarized in Table 2.  The 
overwhelming pattern, surprisingly, was that black spruce grew less in warm years and in dry 
years.  Unlike our white spruce data, however, black spruce growth does show a high degree of 
dependence on summer precipitation. 
Table 2.  Summary of climate response of black spruce stands in interior Alaska Shading 
indicates the variables that entered into the best model (chosen based on AIC scores for all 
possible models).  Orange shading indicates a negative relationship between that parameter and 
tree growth, while green shading indicates a positive relationship.   
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