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(QUEBEC, CANADA) USING THREE DIFFERENT 

METHODS

���� ������	
��

���������	
��

��� �� ���� �� ������
����	��������������������������������	���������������������������� ��

I. I. StrachanStrachan and M.and M.--C. Bonneville, McGill UniversityC. Bonneville, McGill University

www.eastmain1.org







���������	�
�
��
���������������	�
�
��
������

Canada ± 20%

Agriculture
9,4%

Transport
37,6%

Industries
32,2%

 
Non-industrial 

heating
14%

Garbage
5,7%

Electricity 
generation

1,4%

Others
0,3%



� ������	�
���������������
� ������������ � ���� ��������� !
� "� �����#���
�  �������$����
�  %���&���$�'�� (�)**�����!+ 2,000 km

QuQuéébec bec HydrographyHydrography



,������������� �	�-!.�������#���

� /����'&��'�0�1�#��
��� �. !�������

� "2� !+�3������$�'�

� 4����#���0���* �� � ��
��*���'�����
��� ���567

� 8������'&���#���0�9�
���

� :�����0�9�� �

� 3����$�'&�0�9��"�



� �������� 	��
���
������
	� ��
� �
�
����
������
��
� ���
�������	�� �	
����
	 �	�
���
����


����	��

�
	������ ��
������� �	�
���

	��
������
������� 
���
���
�����

;�<����#��



• Done in collaboration with:
� Université du Québec à 

Montréal
� McGill University
� Environnement Illimité 
� Environment Canada

• Sampling was done
� 3 years before flooding
� 4 years after flooding
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1A- Floating chambers
• Direct CO2, CH4 flux measurements
• Single sampling point
• Small sampling area (< 1 m2)
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1B1B-- Partial pressure Partial pressure 
measurements measurements 

• GC (pCO2, pCH4) ; EGM-4 (pCO2)

• Flux = k (Cwater - Cair) estimated
• Single sampling point
• Small sampling area (< 1 m2)



CO2 and CH4 fluxes from floating chambers and partial 
pressure techniques
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2- Automated system

• pCO2 and pCH4 measurements
• Continuous measurements
• Small sampling area (< 1 m2)



CO2 and CH4 fluxes 
from automated
system technique CO2

CH4



3- Eddy covariance

• pCO2 measurements
• Continuous measurements high 
frequency (10 measurements / sec)
• Large footprint area (0.5-1 km2)



CO2 fluxes from Eddy covariance technique



Comparison of the 3 techniques used at EM-1



Conclusions

• GHG emissions are low at Eastmain 1 reservoir
• Rapid return to natural aquatic ecosystems gross GHG 

fluxes, 
• 2 years CH4

• 3 years CO2

• Similar results from 3 differents measurements
techniques

• A more detailed analysis is needed
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