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How can we detect and predict ecological 
regime changes in the boreal forest?

Johnstone et al. 2010



How can we detect and predict ecological 
regime changes in the boreal forest?

Stream chemistry as indicator of ecological state of 
catchment?

Johnstone et al. 2010



‣ Quantify the stability of ecosystems in response to fire, 
permafrost thaw, & climate
‣ Evaluate proximity of catchments to a change in 

ecological state due to intensification of the disturbance 
regime 

Ecological regime shifts



Early warnings of state change
Increased:
Variance
Autocorrelation
Skewness
Kurtosis
Biomodality

Ecological regime shifts



BOREAL BIOGEOCHEMISTRY



BOREAL BIOGEOCHEMISTRY‣ How (and why) are elemental cycles coupled ?



BOREAL BIOGEOCHEMISTRY‣ How (and why) are elemental cycles coupled ?
‣ How do cycles of biologically significant elements 

change in response to short- and long-term 
changes in climate and disturbance regimes?



BOREAL BIOGEOCHEMISTRY‣ How (and why) are elemental cycles coupled ?
‣ How do cycles of biologically significant elements 

change in response to short- and long-term 
changes in climate and disturbance regimes?
‣ How can we detect and predict ecological regime 

changes in the boreal forest?


