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Aquatic systems as pipes or reactors
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A large variety and high density of lakes and rivers
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Some basic objectives:

• Establish the baseline patterns of carbon dynamics and 
green house gas emissions in boreal lakes, streams and 
rivers

• Integrate and scale up these processes at the regional 
level

• Place integrated aquatic C processes in the context of 
landscape processes and C budget
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Montréal



Continuous measurement of lake pCO2, O2, 
CDOM, chlorophyll
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Teodoru et al. in press (GBC)

Patterns in boreal stream and river pCO2



Integrating aquatic C fluxes in 
the landscape

• What is the magnitude and variability of 
the C emission from the ensemble of 
boreal aquatic ecosystems?

• How does this total aquatic emission 
compare with other components of the 
boreal C budget
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970 km2
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Altitude influences the relative contribution of the aquatic 
network to the total area
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Altitude also influences the relative contributions of different 
aquatic systems to the total aquatic surface
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Slope influences the configuration of the aquatic network
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Streams and rivers Lakes
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Surface water pCO2 (and CO2 flux) vary with network configuration



The interaction between landscape configuration and aquatic  
results in systematic patterns of aquatic CO2 flux
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The average areal aquatic flux tends to increase as the 
aquatic surface  declines
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Net Biome Aquatic C Evasion (NBACE) 



Some approximate numbers
Gross primary production
Gower et al. 2007

600 to 800 g C m-2 yr-1

Net ecosystem exchange
Dunn et al. 2007

-20 to +30 g C m-2 yr-1

Fire C emissions
Bachelet et al. 2005

8 to 12 g C m-2 yr-1

Net soil C accumulation
Banville et al. in press

1-2 g C m-2 yr-1

Net Biome Aquatic C Evasion
This study

3 to 6 g C m-2 yr-1



Some conclusions

• The total aquatic C emissions result from the interplay 
between landscape architecture and aquatic C 
biogeochemistry, and can not be derived from its individual 
components 

• We thus suggest that this may be an emergent ecosystem 
property of boreal regions

• NBACE is remarkably constant in this landscape, 
suggesting compensatory mechanisms

• NBACE is significant relative to other components of the 
regional C budget
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