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How (and why) are elemental cycles
coupled?

warming effect on NPP & warming effect on NPP .
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McGuire et al. 2018 Delta mean annual air temperature ("C)



How (and why) are elemental cycles
coupled?

Nutrient Treatment
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Mutschlecner et al. Ecosystems
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How do cycles of bioloéically significant ' |
elements change in response to short- and
long-term:changes in climate and
disturbance .regifh-_'es? W
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‘How do cycles of biologically 5|gn|f|cant /
elements change in response to short- and
long-term:changes in climate and I

5 disturbance reglmes’? . .
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High-frequency (15-minute) data from
instream sensors:
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elements change in response to short- and
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High-frequency (15-minute) data from
instream sensors:

» temperature » turbidity

» conductivity » nitrate
dissolved » dissolved
oxygen organic matter
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Biogeochemical responses to climate and
disturbance

Temperature
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Biogeochemical responses to climate and
disturbance

Dissolved organic matter
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Biogeochemical responses to climate and
disturbance
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How can we detect and predict ecological
regime changes in the boreal forest?

Long fire return interval id
slow rapi
decomposmon (succession) decomposition
pruce forest\ o — ﬂemduous fore‘s\
cool, moist low nutrient low-intensity fire high nutrient warm, dry
soils turnove'r \ \ turnover soils
\ thick organlc High-intensity fire thin organic /
layer (consumes organic layer) Iaxer
v _ \
high DOM export low nitrate export high nitrate export low DOM export

Johnstone et al. 2010



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

Long fire return interval rapid
(succession) decomposition

slow

decomposmon
pruce forest\ o — ﬂ)emduous for:s\
cool, moist low nutrient low-intensity fire high nutrient warm, dry
soils turnover \ \ turnover soils
\ thin organic /

thick organlc
layer

High-intensity fire

layer
(consumes organic layer) ;

v \/
high DOM export low nitrate export high nitrate export low DOM export
Johnstone et al. 2010

Stream chemistry as indicator of ecological state of
catchment?



Ecological regime shifts
» 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

I n Cl‘e a Sed : A High resilience B e Low resilience
Variance @
Autocorrelation
C E F
Skewness 2 [w - S— _
: : M :
Kurtosis g U;V\h
5 2 Time Time Time Time
Biomodality - }

State () State (1)






» How (and why) are elemental cycles coupled ?




» 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?
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» 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?
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