
DATE: August 31, 2021 

TO: IPCC Working Group II, IPCC Task Force Inventory 

FROM: Save The World’s Rivers, North American Megadam Resistance, Stoecker Ecological, 

Save The Colorado, Patagonia 

RE: Publications About How Dams/Reservoirs Emit Greenhouse Gases, per this call for 

publications: https://www.ipcc.ch/site/assets/uploads/2021/06/Fact_sheet_AR6.pdf  

ABSTRACT: Over the last 35 years, scientists in the U.S. and around the world have documented 

the greenhouse gases – including CH4, CO2, N2O, and others – emitted from the construction 

and operation of dams and reservoirs. During the construction of dams and reservoirs, 

consequential emissions can be generated by deforestation (lost carbon sequestration), 

concrete production, and the trucking and hauling of construction materials. During the 

operation of reservoir systems – including but not limited to hydropower systems – 

consequential emissions can be generated by the anaerobic decomposition of carbon-laden 

soils under water, the anaerobic decomposition of organic material such as vegetation and 

agricultural nutrients running off into the reservoir, the anaerobic decomposition of vegetation 

that grows on the banks of reservoir and is later flooded during a seasonal or ramping cycles, all 

of which create GHG degassing pathways to the atmosphere through the surface of the 

reservoir, spillways, and turbines. The dry-up of wetlands and hydrophyte communities along 

the river downstream can also be a significant source of GHG emissions.  

Dam and reservoir greenhouse gas emissions have been documented across river systems on 

the planet varying in degree by the size of the dam and reservoir, the local climate, operational 

details of the dam and reservoir, and the runoff of vegetation and agricultural nutrients into the 

reservoir. In some cases, the greenhouse gas emissions may be inconsequential; in other cases, 

the emissions have been estimated or measured to be quite large.  

 

Some U.S. hydropower facilities have been estimated to emit greenhouse gases equal to that of 

coal-fired powerplants with the same electricity generating capacity. Some Latin American 

hydropower facilities have been estimated to emit greenhouse gases twice that, or more, 

compared to coal-fired powerplants with the same electricity generating capacity. Emissions 

have also been estimated to be quite high in some hydropower facilities in Canada. 

Additionally, some non-hydropower facilities – including reservoir systems built for water 

supply, flood protection, and navigable transportation – have been estimated to be in the top 

five anthropogenic CH4 emission sources in a state, region, or locality.  

 
We request that the IPCC include estimations for regional and global GHG emissions from dams 
and reservoirs. We also request that the IPCC include requirements for accounting and 
reporting, as well as interpretative guidance for measuring emissions, reporting emissions, and 
avoiding/minimizing/mitigating emissions from dams and reservoirs including mitigation by 
dam removal. 
 
 

https://www.ipcc.ch/site/assets/uploads/2021/06/Fact_sheet_AR6.pdf


FACT SHEET: UNDAM THE CLIMATE – Moving From Source to Sink  

I. GREENHOUSE GAS SOURCES AND EMISSIONS CAUSED BY DAMS AND RESERVOIRS 

GREENHOUSE GASES – including CH4, CO2, N2O, and others – are emitted from the 

construction and operation of dams and reservoirs1.  

• During the construction of dams and reservoirs, consequential emissions can be 

generated by: 

o deforestation including lost carbon sequestration, concrete production, and the 

trucking and hauling of construction materials.  

o During the operation of reservoir systems consequential emissions can be 

generated in several places, all of which create GHG degassing pathways to the 

atmosphere through the surface of the reservoir, spillways, and turbines.  

▪ the anaerobic decomposition of carbon-laden soils under water,  

▪ the anaerobic decomposition of organic material such as vegetation and 

agricultural nutrients running off into the reservoir,  

▪ the anaerobic decomposition of vegetation that grows on the banks of 

reservoirs and is later flooded during a seasonal or ramping cycles,  

o The dry-up of wetlands and hydrophyte communities along the river 

downstream of the dam and reservoir can also be a significant source of GHG 

emissions.  

Dam and reservoir greenhouse gas emissions have been documented across river systems on 

the planet varying in degree by the size of the dam and reservoir, the local climate, operational 

details of the dam and reservoir, and the runoff of vegetation and agricultural nutrients into the 

reservoir. GHG emissions can occur at all types of reservoirs including those built for 

hydroelectric power, water supply/irrigation, flood control, navigation, and recreation. 

In some cases in the U.S., the greenhouse gas emissions have been estimated or measured to 

be inconsequential; in many other significant cases, the emissions have been estimated or 

measured to be quite large. For example2: 

• Hoover Dam and Lake Mead in Arizona emit the ~equivalent amount of CO2e as a coal-

fired powerplant producing the same amount of electricity. 

• Whitney Dam and Whitney Lake in Texas emit ~six times more CO2e than a coal-fired 

powerplant producing the same amount of electricity. 

• Kentucky Dam and Kentucky Lake (Tennessee Valley Authority) emit ~7/10 as much 

CO2e as a coal-fired powerplant producing the same amount of electricity. 

 

Some non-hydropower facilities – including reservoir systems built for water supply, flood 

protection, and navigable transportation – have been estimated to be in the top five 

anthropogenic CH4 emission sources in a state, region, or locality3.  

 
1 http://savetheworldsrivers.org/scientific-bibliography-dams-and-reservoirs-emit-greenhouse-gases/  
2 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161947#sec001  
3 https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019JG005474  

http://savetheworldsrivers.org/scientific-bibliography-dams-and-reservoirs-emit-greenhouse-gases/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161947#sec001
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019JG005474


 

DEFORESTATION: Dams and reservoir construction and operation often involve deforestation 

where a forest is cut down that will be submerged by a reservoir. In the U.S., the largest 150 

reservoirs submerge over seven million acres of land, much of which was likely deforested. This 

deforestation releases large amounts of carbon because trees and forests are carbon sinks4. 

 

WETLANDS: “Wetland soils contain some of the highest stores of soil carbon in the biosphere.”5 

Dams and reservoirs have serious impacts on wetlands and other carbon intensive soils. When 

a reservoir is built, the land under it is often a carbon-intensive valley-floor that is flooded, thus 

releasing methane as that soil decomposes. Downstream of a dam – especially at water supply 

reservoir systems – wetlands are dried up, which then decompose over time releasing carbon 

into the atmosphere. As just one U.S. example, the delta of the Colorado River, after it crosses 

the U.S. border with Mexico, used to be two million acres of wetland that is now dried up.  

 

II. GREENHOUSE GAS ACCOUNTING OF DAMS AND RESERVOIRS 

 

Greenhouse gas emissions caused by dams and reservoirs are not accounted for at all in the 

United States, nor does the U.S. count and report these emissions under the Intergovernmental 

Panel on Climate Change “COP 21” agreement6. The first step in creating a regulatory 

environment for these GHG emissions is to count and report these emissions7. Current scientific 

knowledge allows for the estimation of GHGs from dams and reservoir systems, a process that 

could expedite and simplify accounting and recording for likely high-emissions facilities.  

 

III. AVOIDANCE, MINIMIZATION, and MITIGATION 

 

Regulating CO2e emissions from dams and reservoirs across the planet would include not just 

accounting and reporting, but also opportunities for emissions to be avoided, minimized, 

and/or mitigated. Current scientific knowledge offers some evidence that avoidance, 

minimization, and mitigation can occur: 

• Avoidance: The easiest way to avoid GHG emissions from dams/reservoirs is to 

stop building them. In addition, estimating the GHG emissions as part of an 

environmental analysis would ensure that additional high-emitting facilities are 

not built. 

• Minimization: Some scientific evidence suggests that GHG emissions can be 

minimized in current facilities by adjusting the timelines of filling/draining the 

reservoir or by watershed management that minimizes the flow of organic 

material into a reservoir. 

 
4 http://savetheworldsrivers.org/annotated-bibliography-of-global-deforestation-caused-by-dam-and-reservoir-
construction-and-operation/  
5 https://www.nature.com/articles/ncomms13835#Sec8  
6 https://web.archive.org/web/20210304153906/https://www.ecowatch.com/hydropower-will-undermine-cop21-
as-false-solution-to-climate-change-1882117292.html  
7 https://www.epa.gov/ghgreporting  
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• Mitigation: Scant scientific evidence exists about how to mitigate GHG emissions 

from dams and reservoirs, though speculation about capturing methane from 

reservoirs and turbines has been discussed in scientific literature. 

 

IV. DAM REMOVAL – FROM CARBON SOURCE TO CARBON SINK 

 

Dam removal offers a unique opportunity to transform a GHG emission source into a carbon 

sink, an opportunity that appears to exist nowhere else in the climate solution toolbox. Because 

dams and reservoirs can emit GHGs and cause other types of environmental damage worsened 

by climate change, dam removal can stop additional GHG emissions, sequester carbon to fight 

climate change, and restore river and delta systems that increase opportunities for climate 

adaptation. 

For example, when a dam is removed and the facility is ecologically restored: 

• GHG emissions are stopped. 

• Reforestation of the formerly flooded landscape creates a carbon sink, including 

landscapes where dams have submerged multiple habitat types. Dams have submerged 

forests, grasslands, farmlands, and other land types/uses. Dam removal can regrow 

those habitats, provide new farmlands (another UN priority on the food security front), 

and sequester carbon in renewed soil.  

• High carbon soils in wetlands under a reservoir and downstream are restored creating a 

carbon sink. 

• River flow is restored including the movement of sediment downstream that restores 

beaches, estuaries, and coastal environments impacted by sea level rise and more high-

powered storms. 
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