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Eastmain-1 Reservoir Project

Area: 602.9 kn?
Volume: 6.94 kn?
Mean Depth: 11 m




General goal

Estimating the net impact of the reservoir creabarthe
regional C balance

Pre-impoundment C emissions (terrestrial + aquatic)
Rivers Lakes Streams

Post-flooding C emissions
Reservoir surface




Rivers

Teodoru et al., 2009 (GBC)




| akes

35 sampled lakes
3 times per year

Integrated lake

CO, flux
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Roehm et al., in press (GBC)




Streams

57 sampled stream
3 times per year

Integrated stream

CO, flux

Teodoru et al. 2009 (GBC)




Pre-impoundment aquatic G@&missions

Aquatic % of Aquatic Annual CO,
ecosystem System emission

[%] [mg Cnvd'] | [tyrf] | [%]
Aguatic system 100.0 130 4400 100

1 Rivers : 32.6 200 2200 | 50.5
831 | Lakes : 66.8 60 1300 | 30.2
Streams : : 4040 e0[0) 19.3

pCoO, CO, flux
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How does the aguatic emission compare with
other components of the C budget?




Area:48'700 knv¥

(3% of Quebec)
~ West Virginia
~ Y5 Iceland




Variability of total aquatic surface and GO
emission

Large variability in total aquatic Small variability of CQ emission
area per block

% aquatic surface [%]
20

y =0.048*x + 114.6
r’ = 0.0003

3 to 35% of blocks area
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Total aquatic C emissions [t C yr
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Block Area [km 2] Total aquatic area per block [Km 2]

“per yr” refer to 180 days ice-free period




What landscape parameter controls the extend
of the aquatic surface?

Altitude influences the variability of the aquatic area

Slope Altitude
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Altitude also influences the relative contribution of enéint
aguatic systems to the total aquatic surface

a=@mm 0 | ake
e=@=e 0 Stream
a=@=m %) River
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Slopeinfluences the configuration of the aquatic
network

% small streams % small lakes

L %SS =0.22 + 18.2 * slope r’ =0.50 -

- %SL=9.9+11.5*slope r =0.40

[0}
o
(o2} (0]
o o

[e2]
o

N
o
N
o

—~
£
A4
L0
—
\%
~
E
©
[¢D)
o
n
©
£
]
X

% small lakes (< 1 kmz)

N
o
N
o

Average slope (degrees) Average slope (degrees)




Surface watepCQO, vary with the Stream flux
system size

ALCF = 4206.7 - 400.1 * slope  *#0.49
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The interaction between landscape
configuration and the aquatic results in
systematic patterns of G@ux which

translates into relatively steady emissions

[ TAA=-227+056Alt r°=0.28
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Other components of boreal C budget

(some approximate numbers)

Gross primary production (GPP) 600 - 800 g C myr-

Gower et al. 2007, Dunn et al. 2007

Solil respiration (SR) 250 - 350 g C rAyr

Our chamber measurements

Net ecosystem exchange (NEE) 15 t0 30 g C M vr-l
Gower et al. 2007 J y

Net soil C accumulation 1-2gCreyr!

Banville et al. in press




Conclusions

Complex interplay between the geomorphologic fesur
that determine the distribution of the aguatiche t
landscape, and physical and biogeochemical prog¢isat
determine the intensity of C emissions.

These emissions are not only remarkably constardlba

regionally significant relative to other better kvio
aspects of the boreal C balance.

These total aquatic emissions, for which we propose
name of Net Biome Aquatic C Evasion (NBACE) thus,
represent an emergent property of the boreal biarheh
can not be derived or predicted from its individual
components.




