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+ some experts! 

 No more mis- 
leading science? 



GHG emissions for different technologies (Source: SRREN)   

The picture is very clear: 
Changing from fossile to renewable sources 
lead to very large reduction in GHG emissions 
Even with CCS – Renewables are much lower  



http://earthobservatory.nasa.gov/Library/CarbonCycle/carbon_cycle4.html 

Reservoirs only affect active carbon cycle 
 

Non-renewables introduce fossile carbon to 
the active cycle 
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Catchments 

Lakes, reservoirs 
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Soils 

Deep ocean, 
sediments 
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Lakes, reservoirs 

Rivers 

What happens in inland waters? 

Catchment Oceans 

Lake sediments River sediments 

Exchange with 
the atmosphere 



Land 

1.9 Pg/y 

Sediment storage 
0.23 Pg/y 

Oceans 

0.9 Pg/y 

0.75 Pg/y 

CO2 evasion 

Inland waters 

Numbers from Cole et al (2007) Plumbing the Global Carbon Cycle: 
Integrating Inland Waters into the Terrestrial Carbon Budget 
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What happens when a 
reservoir is created? 
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Do these 
arrows change? 



Tucuruí before  
impoundment 

Tucuruí after 
impoundment 



Tucuruí before  
impoundment 

Tucuruí after 
impoundment 



Pre impoundment GHG balance 

CH4/CO2 

CO2 
CH4 

CH4 

CH4/CO2 

CO2 CH4 

Forest 
River 

Wetlands 

from Yves Prairie 



Post impoundment GHG balance 
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Net emissions concept 



Net emissions concept 



Main processes 

Catchment 

Oceans 
Sediments 

Oxic ? 
Anoxic ? 



Main processes in the reservoir 

Sediment 

CH4, CO2 

CO2 O2 

CH4, CO2 

Respiration 
Photosynthesis 

Input 

Degradation 

CH4, CO2 

Output 

after Huttunen 

CH4 

Net emissions  
= sum of all arrows 

Net carbon balance 
= sum of all arrows 1) 2) 



Conceptual Model - CH4 

Sediment

O2

CH4

DischargeCH4 CH4 bubbles

Oxidation of CH4 to CO2
by methanotrophs

Diffusion to atmosphere

Organic matter      CO2 + CH4

CO2 & CH4 Diffusion

Light

Stream

Expansive shallow systems Deep systems 
from B. Sherman 



Net emissions = 

After impoundment 

Before impoundment 

Excluding unrelated 
anthropogenic sources 

- 

- From Julie Bastien 

From Joel Goldenfum 



Spatial and temporal resolution 

Seasons & operation Conditions & factors 

Method 
Practical 



Technology for a better society 

Comparision of gross emissions 

26 

Nam Leuk, Laos: 
78 g CO2/kWh 

Nam Ngum, Laos: 
- 60 g CO2/kWh 

Petit Saut,  
French Guyane: 
970 g CO2/kWh  

Follsjø, Norway 
2 g CO2/kWh 



Technology for a better society 

Source to biased conclusions – 
reported high gross reservoir 
emissions from Brazil 

Nam Leuk, Laos: 
78 g CO2/kWh 

Nam Ngum, Laos: 
- 60 g CO2/kWh 

Petit Saut,  
French Guyane: 
970 g CO2/kWh 



….takk for oppmerksomheten! 
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