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• Approximately 60 specimens of  Betula glandulosa were collected from two 
well-drained (figure 3) and two poorly-drained (figure 4) sites – mineral and 
organic soils 

• Wood anatomical features were measured and averaged – ring widths, ring 
area, number of vessels, total area and average area (figure 5)

• Correlations between wood anatomical features and climate site by site

Introduction

Research objectives

1) Quantify the growth variations of dwarf birch (Betula glandulosa Michx.) at 
inter- and intra-annual scales

2) Determine the effects of climate variability and drainage regime on 
shrub growth

Global warming is responsible for many changes that are observed in different
ecosystems around the world. Northern ecosystems are the most affected by this
warming, seeing their temperature rise, their snow and ice cover shrink and their
fauna and flora transformed. Recent studies [1,2,3,4] show an increase of shrub
cover in northern regions to the detriment of herbaceous plants and lichen. This
forecast is based on satellite imagery (figure 1) as well as the NDVI (Normalized
Difference Vegetation Index), a tool for quantifying the greening of terrestrial
vegetation [5].

In recent decades, scientific effort regarding the shrubification of northern
ecosystems has focused on large-scale consequences [3]. However, these global
studies do not take into account the regionalisms and topographies that are unique
to each environment. Studies at smaller scales make it possible to document the
factors that influence the northern expansion of shrubs locally and regionally
(figure 1).

Figure 1: Satellite images of shrub expansion at the expanse of lichen (1994-2010) 
in Umiujaq, Québec. [5]
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Figure 2:  A) map of the Tasiapik valley near Umiujaq (QC) with the location of each study plot B) Location of 
plots 01x and 02x in well-drained soils  C) Location of plots 03x and 04x in poorly-drained soils. References: A) 
Google Earth, 2022  B) & C) Daniel Abbey

Figure 3: sampling in well-
drained mineral soils

Figure 4: sampling in poorly-
drained organic soils 

Figure 5: wood anatomy

Ring width chronologies

Wood anatomical features chronologies

Figure 6: mean ring width chronologies for each plot. Plot 01x – magenta, plot 02x – orange,
plot 03x – blue and plot 04x – green. Overall, mean ring width chronologies do not correlate
very well but a few pointer years can be observed (i.e. 2005).

Figure 7: mean chronologies of each study plots for the following wood anatomical features:
ring area, number of vessels, total area and average area. Plot 01x – magenta, plot 02x –
orange, plot 03x – blue and plot 04x – green. Overall, mean chronologies for each studied
anatomical variable follow the same trends as the mean ringwidth chronologies.


