
Objectives

The key Project aims were to improve understanding of the impact of reservoirs on natural GHG emissions in a river basin, obtain a better 
understanding of current methodologies used in assessing this, and generally to fill knowledge gaps in this area.

Evaluation of the carbon footprint (net GHG emissions) resulting from the construction of a freshwater reservoir within a river basin, as 
well as assessment of potential mitigation measures have been strategically pursued  through:

• The development and promotion of scientifically rigorous measurement guidance for the evaluation of any change in the 
pre-existing GHG emissions due to the construction of a freshwater reservoir (net GHG estimation), from a representative set of 
reservoirs. 

• The development of predictive modelling tools to assess the GHG status of unmonitored reservoirs and of potential new reservoir 
sites

• The development of mitigation guidance for vulnerable sites

Motivation

All human activities have a greenhouse gas (GHG) footprint and freshwater reservoirs are no exception.  As climate 
change issues play an ever larger role in the global sustainable development discourse, there is a clear and pressing 
need to address questions over the status of GHG emissions from fresh water reservoirs and river basins.

Until recently, the current lack of scientific consensus on how to conduct the measurements, or in fact what 
measurements to take, to assess the GHG status of freshwater reservoirs has posed a significant challenge for water, 
energy and climate policy.

In 2008, the GHG Research Project was established by the International Hydropower Association (IHA), in 
collaboration with the International Hydrological Programme (IHP) of UNESCO to find definitive answers and build 
consensus.

Key Points

• Net GHG emissions

The change in GHG emissions caused by the creation of a reservoir.  In other words, the difference between the scenario WITH   
and WITHOUT the reservoir, estimated by the difference between pre- and post-reservoir emissions from the portion of the river   
basin influenced by the reservoir.

• Which GHGs?

The main GHGs being investigated in the GHG Research Project are Carbon Dioxide (CO2), Methane (CH4) and Nitrous Oxide (N2O).
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Scope

The scope of the Project includes methodologies to be applied to a representative set of reservoirs throughout the world to collect data 
that will be used in calculating the net GHG emissions of a site.



Structure

Background to UNESCO/IHA Project

Initially, two scientific workshops on the Greenhouse Gas Status (GHG) of Freshwater Reservoirs were hosted by UNESCO, in Paris (France, 
2006), and in Iguassu (Brazil, 2007), as part of UNESCO IHP-VI (2002-2007) and continued under IHP-VII (2008-2013).  

One of the principle conclusions from the 2006 workshop was recognition of the need to focus on more research aimed at improving 
understanding of the processes and key parameters leading to the emission of methane. 

The 2007 workshop recommended that an analytical process should be developed to determine whether GHG emissions from future 
reservoir sites are likely to be a significant issue.  To support this process, the recommendation was also made to develop a set of 
Measurement Specification Guidance, which would then be applied to a set of representative reservoir schemes.  This would enable the 
collection of universally comparable data sets to be used for the development of predictive modelling tools and mitigation guidance for 
vulnerable sites.

Through the UNESCO initiative, the question of GHG emissions from reservoirs has been pursued with assistance from a group of 
scientists involved in developing a project proposal for a global assessment of GHG emissions from freshwater reservoirs.  Following a 
meeting in January 2008 in Paris, to finalise a Scoping Paper, a number of research development workshops were initiated. 

Training and Capacity Building – Regional Workshops 

China 
A two day workshop, focussed on the application of the UNESCO/IHA GHG Measurement Guidelines, the China Regional Workshop was 
convened at in Yichang, Hubei, in April 2011 hosted by the China Three Gorges Corporation and the China Institute of Water Resources 
and Hydropower Research, with support from the United Nations University, UN-Water Decade Programme on Capacity Development. 

India 
The two day India Regional Workshop on the Application of the UNESCO/IHA GHG Measurement Guidelines was convened at the Indian 
Institute of Technology, Roorkee Greater Noida Campus, in April 2011, hosted by the Alternative Hydro Energy Centre of the Indian 
Institute of Technology, with support from the United Nations University, UN-Water Decade Programme on Capacity Development. 

Research Development Workshops

• GHG Measurement Guidance, London (November 2008) 
• Site Selection and Database, São Paulo, Brazil (May 2009) 
• Field Measurements and Data Analysis in Montreal, Canada (September 2009)
• Interfaces between the field data and the predictive modelling tools, Oakridge, USA (August 2010)

Upcoming  
September/October 2011 workshop focused on empirical modelling. 
Venue TBC



The first two years of the Project culminated in the publication of the GHG Measurement 
Guidelines for Freshwater Reservoirs, a pioneering document, describing standardised 
procedures for field measurements and calculation methods to estimate the impact of 
the creation of a reservoir on a river basin’s overall GHG emissions.

GHG Measurement Guidelines for Freshwater Reservoirs

Current Project activities include:

• application of the Guidelines to a set of representative reservoirs, to build a 
reliable, standardised results database - Contacts and agreements have been 
(or are being) developed for application of the GHG Measurement Guidelines in 
reservoirs of hydropower dams in Brazil, Chile, Colombia, United States, China, 
Malaysia, Laos, Australia, and Portugal;

• Building  a database of results, with emphasis on filling knowledge gaps, in 
order to develop the basis for predictive models;

• Quality Assurance, Quality Control, and Capacity Building issues.

CURRENT AND PREVIOUS PROJECT SPONSORS:

– China Three Gorges Project Company 

– Electricité de France

– Hydro Equipment Association 

– International Aluminium Institute 

– SN Power

– Statkraft

– The World Bank

– UN-Water Decade Programme on Capacity Development (UNW – DPC)
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