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Rationale

* Catchments are influenced by a
complex mix of climate drivers:

— Non-stationary (climate trends)
— Stationary (climate cycles)

* How do these complex climate drivers
affect dissolved organic matter export
to rivers?
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Hypotheses

1. Climate trends and cycles explain the majority of
variation, but trends explain the majority of
magnitude in DOM export.

2. Catchment properties that influence water storage will
affect responsivity to these climate signals.

3. DOM constituents that are metabolically more active
(e.g., DON) will show greater sensitivity to these
climate signals.
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Application to catchments with high rates of climate change

Algoma Highlands is one of the largest areas of pristine forested
landscape remaining in the Great Lakes basin
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Thirty-year meteorological record
in Algoma Highlands
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What is the role of catchment properties
in mitigating climate signals?

Increasing Water Loading———
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— Increasing Water Loading ——— Water EXpOI’t
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Water Export
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MAGNITUDE

Catchments with low water loading show steeper slopes of decline.

Catchments with high water storage show larger amplitudes.

B131 What do DOC Signatures in Rivers and
Estuaries tell Us?

19



Global climate oscillation indices
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Annual Temperature (°C)
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— Increasing Water Loading —— DOC Export

«—Increasing Water Storage —
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DOC Export
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No trends; significant cycles.
Catchments with high water storage show larger amplitudes in DOC export.
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Increasing Water Loading ———

«—Increasing Water Storage —
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DON Export
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Catchments with high water storage show larger amplitude in DON export.
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—— Increasing Water Loading —— NO,-N Export
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NO;-N Export
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Catchments with high water storage show smaller amplitude in NO,-N export.
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LOW water storage potential (c35)

.. DOC (kg/ha/yr) .

o

-15

Next steps: implication of changes in
stoichiometry of nutrient export to rivers?

HIGH water storage potential (c38)
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Stoichiometry varies over time (with cycles) and over space (with catchments)
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Take home messages

* Trends plus cycles explain majority of
variation in DOM export.

* No trends in DOC flux, but significant
trends in DON and nitrate-N export.

* Significant cycles in DOC, DON and
nitrate-N fluxes.

* Cycles can override trends in terms of
DOM export, particularly in
catchments with high water storage.

* Potential for substantial cycles in
stochiometry of DOM export.
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Ecoregions

- Boreal forest Mediterranean scrub
Temperate coniferous forest Desert
Temperate mixed forest Tundra

Temperate grassland Snow, ice, glaciers, and rock

Montane grassland
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