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Filling the gap: assessment and design of an observational infrastructure 
for the long-term monitoring of GHGs and the carbon cycle in Africa.
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Environmental research infrastructures

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Utility of these networks:

• Knowledge to assess drivers, impacts and feedback loops of climate 
change

• Validate atmospheric inversions, satellite data and models

• Enable the harmonisation of data products

• Evaluate both vulnerabilities and the suitability of climate adaptation 
and mitigation strategies
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Why is an observational network for Africa important?

López-Ballesteros et al. (2018). Environ. Res. Lett.

European Geosciences Union annual meeting, Vienna 7th-12th April 2019
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The SEACRIFOG Project

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Supporting EU-African Cooperation on Research Infrastructures for Food 

Security and Greenhouse Gas Observations.

• 7 EU and 14 African partners
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The SEACRIFOG Project - Objectives

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• To design a continental network of joint EU-African research infrastructures
(RI) to monitor climatic and environmental change on the African continent
linked to GHG emissions and food security

• Identify essential parameters to develop science-based strategies to improve
food/nutritional security including warning systems to mitigate climate change

• Develop a roadmap towards an interoperable and accessible RI in agricultural and
climate research that aligns with stakeholder needs

• Contribute towards capacity development in Africa
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The SEACRIFOG Project - Concept

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• To develop a pan-African GHG observation system that considers:

• A cross-domain approach – Atmosphere-Land-Ocean continuum

• The impacts of land use change – natural/disturbed/urban systems

• Enhance data access and interoperability

• Ensure harmonisation and integration with existing networks

• Build capacity – training networks
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The SEACRIFOG Project - Structure

European Geosciences Union annual meeting, Vienna 7th-12th April 2019
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SEACRIFOG RI development – Knowledge gaps 

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• To assess the current status of observational networks across Africa

• What observations do we need and are currently made?

• Are there gaps in our knowledge and what infrastructure is required to address this?

• Are there relevant methodological protocols available and are they fit for purpose?

• How do the data products need to be compiled, managed and harmonised?
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Identification of essential variables

European Geosciences Union annual meeting, Vienna 7th-12th April 2019
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Prioritisation of essential variables

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Bottom-up approach - project partner and expert consultation

• Relevance of variable in African context

• Feasibility to measure variable in the long-term

• Cost associated with measurement variable

• Development of online web-tool: https://seacrifog-tool.sasscal.org

https://seacrifog-tool.sasscal.org/
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Prioritisation of essential variables

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Top-down approach

• Consideration of the variables required to quantify the main components
of anthropogenic radiative forcing

IPCC (2013) Fifth Assessment Report, WGI, Chapter 8Deliverable 3.1
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Essential variables

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• A minimum set of 58 essential variables were identified.

López-Ballesteros et al. (2018). Environ. Res. Lett.Deliverable 4.1
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Observational capacity in Africa

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Inventory of existing or planned networks – 47 in total

López-Ballesteros et al. (2018). Environ. Res. Lett.

Relative Station Density

High Low
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Observational capacity in Africa

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Distribution of observational stations across biomes

López-Ballesteros et al. (2018). Environ. Res. Lett; Olson et al. (2001) BioScience
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Measurement protocol inventory

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• 140 protocols compiled from open-source material

Deliverable 4.3
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Measurement protocol inventory

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

Terrestrial domain

Deliverable 4.3
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Measurement protocol feasibility assessment

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

Deliverable 4.3
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Data availability

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

Deliverable 4.2
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Data availability – SEACRIFOG Inventory Tool

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

https://seacrifog-tool.sasscal.org

https://seacrifog-tool.sasscal.org/
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Data availability – SEACRIFOG Inventory Tool

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

https://seacrifog-tool.sasscal.org

https://seacrifog-tool.sasscal.org/
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Data availability – SEACRIFOG Inventory Tool

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

https://seacrifog-tool.sasscal.org

https://seacrifog-tool.sasscal.org/
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Data availability – SEACRIFOG Inventory Tool

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

https://seacrifog-tool.sasscal.org

https://seacrifog-tool.sasscal.org/
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SEACRIFOG – Next steps

European Geosciences Union annual meeting, Vienna 7th-12th April 2019

• Continue updating inventory of data products, networks and protocols

• Develop a suite of recommended methodologies for measurement
variables

• Assess the spatial optimisation of the observational network using
inverse modelling techniques

• Build capacity through training workshops and online resources

• Develop high level policy and funding concept - investment
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Thank you for your attention!

saundem@tcd.ie www.seacrifog.eu @SEACRIFOG


