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Scale-based, Pattern/Process Interactions at Treeline
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1. Solar Radiation

NE

SW

2. Show

» South melts out ~ 25 days
earlier (p<0.001)

* North has deeper
snowpack

« Differences in growing
season and permafrost
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3. Temperature
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Winter Needle Mortality
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Climate Change = Increase Number, Duration &/or

Intensity of Winter Thaws
(Paul Schaberg 2000, AAAR: 378)

Temperature . Extracellular . Photosynthesis
Increases Thaw Increases

~_~

Thaw Benefr TRADEOFF 1etrimental

1. Post-thaw warming 2. Post-thaw freezing
Positive Outcome Negative Outcome
Benefit from greater Benefits of carbon
carbon capture with gain offset due to
low risk of freezing foliar loss as a

injury result of freezing
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Decadal Recruitment

(proportion of total)
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Chronologies and Climate

Demontigny et al.




50 m

Picea glauca Stems Greater than 2 m
(PPS definition of a tree)

North Aspect South Aspect
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Relative Canopy Area of Picea glauca Genets
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Scale-based, Pattern/Process Interactions at Treeline

Terrain
Heterogeneity
Cold-induced | o f direct Jdirect
Photoinhibition radiation radiation
Winter
snow snow
Desiccation | € icover 1¢over
Mortality (less density) Survival (higher density)
+ +
Higher biomass indiv-' l l Lower biomass indiv!
. . —» Inhibited Growth
f soil J soil
temps temps
Higher Treeline & Lower Treeline &
Patchy Ecotone Gradual Ecotone

Trends in the Duration of Snow Cover, 2000-07

Decrease in length of annual snow-free season (p<0.05)
Increase in length of annual snow-free season (p<0.05)
[] No significant trend




Trends in NDVI, 2000-07

[l Decrease in NDVI (p<0.05)
Increase in NDVI (p<0.05)
[] No significant trend

Areas of highest NDVI also tend to be the
areas where the snow-free season is
longest

Several reasons for this and are currently
being explored

Implication for treeline not necessarily
obvious

Mean Annual Maximum NDVI

Mean Annual Snow Free Days




Spruce presence
or absence and
canopy cover (%)
at16 m
resolution.

Environmental variables used as independent
variable in Quickbird CART




Comparison of
observed white
spruce
distribution with
predictions
based on
classification
tree model.

Regression tree
residuals

Reds =
underprediction,

Blues =
overprediction







