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Presenter Notes
Presentation Notes
Hello, my name is Aaron Davitt, principal analyst of remote sensing at WattTime and Climate TRACE. Today I am presenting on “GHG Monitoring from Space – A Systematic Mapping of Public, Private, and Hybrid Missions.” This is a joint report compiled by WattTime, Climate TRACE, and World Geospatial Industry Council. It highlights mission we were able to identify, including public, private, and hybrid missions that can inform on ghg monitoring. This report is the first to identify private and hybrid missions in this context. 



A global trade association of 
private-sector companies

working in the geospatial and 
Earth observations sectors

info@WGICouncil.org

An environmental tech 
nonprofit that empowers all 

people, companies, 
policymakers, and countries 

to slash emissions and 
choose cleaner energy.
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make meaningful climate action 

faster and easier by 
independently tracking 

greenhouse gas (GHG) emissions 
with unprecedented detail and 

speed.
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Presenter Notes
Presentation Notes
This is a joint effort between WattTime, Climate TRACE, and World Geospatial Industry Council.WattTime is an environmental tech nonprofit that empowers all people, companies, policymakers, and countries to slash emissions and choose cleaner energy. Climate TRACE is a global coalition created to make meaningful climate action faster and easier by independently tracking greenhouse gas emissions with unprecedented detail and timeliness.So everyone knows, I will be presenting on Climate TRACE in another presentation today.And WGIC is a global trade association of private-sector companies working in the geospatial and Earth observations sectors***Next slide***
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The catalyst of this partnership and the report

Topics discussed at the forum:
• New Opportunities
• What Governments Need
• New Models of Collaboration
• Incentivizing Data Sharing

A major outcome from this forum:
• Mapping

Presenter Notes
Presentation Notes
The catalyst of this partnership and the report stemmed from the "Innovation in Remote Sensing Technologies for accelerated Climate Action" forum was held in December 2020. Numerous public, private and non-profit sectors attended, including WattTime, Climate TRACE, and WGIC. The purpose of this forum was to drive forward the 26th Conference of the Parties (COP26) and to contribute to the Race to Zero campaign, which aims to mobilize a wide range of real economic actors to commit to achieving net zero greenhouse gas emissions by 2050 at the latest.�The topics discussed included:New Opportunities: Using remote sensing technologies and innovations to support climate action.What Governments Need: What are the challenges and opportunities for governments from a technology perspective.New Models of Collaboration: Fostering greater collaboration between public and private sector actors. and Incentivizing Data Sharing: Supporting data governance models to promote data sharing for climate action. A major outcome from this forum was:Mapping: To strengthen the understanding of how Earth Observations can contribute to National GHG Inventories and the Global Stocktake, by providing a full picture of currently available and upcoming GHG monitoring capabilities from space, provided by both public and commercial satellite missionsAttention was brought to the fact that there an inherent gap in knowing what current satellite missions exists and what is coming up. This can create challenges for policymakers that are interested in employing satellite measurements for their ghg monitoring efforts. Myself and working with Barbra Ryan from WGIC and her team, we set out to compile a report addressing this issue. �***Next slide***



Download from:
www.WGICouncil.org 

A mapping of GHG 
capabilities across 
public, private and
hybrid satellite 
missions

Presenter Notes
Presentation Notes
We created the report titled, ”GHG monitoring from Space, a joint report by the group of earth observations, Climate TRACE, and the world geospatial council”.This report primarily describes the use of space-based monitoring of GHGs around the world. It also lays the groundwork for enhanced contributions to the Global Stocktake effort under the Paris Agreement. Thus, the report includes a database of GHG monitoring capabilities from space, characterized by public, private and hybrid missions. While observations from the ground will continue to play an essential role in climate studies, space-based observations mentioned in this report will increasingly become more available for climate mitigation and adaptation efforts. What I just stated is also framed around for policymakers to understand. As we were began working on this report, it became apparent that this was a challenging effort to learn what was available to the public in general. Assembling this was a serious undertaking because satellite mission websites, whether it be space agencies, private groups, lacked all the necessary information in one place. At times, this required hunting through different websites, which did include broken links, and required pulling publications to assemble this document.***Next slide***
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Development of the first systematic database of public, private 
and hybrid missions for GHG monitoring from Space

33 identified missions:
• Public: 21 total, 13 in orbit, 7 in development, 1 

end of mission;

• Private: 7 total, 1 in orbit and operational, 1 in its 
final trial period, and 5 in development;

• Hybrid: 5 missions (all in development) 
with proposed launch dates until the 2040s.

Three GHGs are generally recognized as the 
critical drivers of climate change: carbon dioxide 
(CO2), methane (CH4) and nitrous oxide (N2O).

Presenter Notes
Presentation Notes
To assemble this database, we primarily used the Committee on Earth Observation Satellites or CEOS, database to build a framework for our “GHG Monitoring Capabilities from Space” database. We incorporated Mission Websites and Peer-reviewed articles in addition to reaching out to private organizations to fill in the relevant information we needed to create this database. The image on the left shows the stylized version of the database. This stylised format is meant to help bring the main points and information across for non-experts.This database contains the following high-level categories:- The mission ownership- identified as Public (such as NASA, ESA), Private (for example, GHGSat) & Hybrid missions, which are joint efforts between the public and private sectors (for example, Carbon Mapper).For our criteria, we identified missions that collect 1 or more of the relevant GHGs established under the UNFCCC.For each mission, we provided:- The Mission name and sensor - The Status - identifying if the satellite is “in-orbit”; “In Development”; or “End of Mission”.- Mission Goal - which describes the overall objective of the mission and if there is a specific mission goal relevant for Climate change mitigation. - What GHGs are observed - carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O).- Scale of Application - at what level can GHGs be measured. Three general scales were identified: “Point-source” - defined as single identifiable source of GHG emissions. This will vary based on the sensor employed in each mission. “National level” - defined as state or province-level.“Global level” - Data Access - describes if a mission’s data is “Open source”; “Registration required”; or “Paid subscription”.Currently, we were able to identify 33 past, ongoing and upcoming missions, relevant under the UNFCCC, broken down by public, private, and hybrid missions. For Public: 21 total, 13 in orbit, 7 in development, 1 end of life;For Private: 7 total, 1 in orbit and operational, 1 in its final trial period, and 5 in development;For Hybrid: 5 missions (all in development) with proposed launch dates until the 2040s. ***Next slide***



GHG Mission Status and Missions by Decade
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Presenter Notes
Presentation Notes
Here are some interesting highlights from the report for the next three slides:The left chart shows GHG mission status. Of the missions we were able to identify, the ones currently in orbit are dominated by the public sector. However, ones in development are slightly more dominated by hybrid missions.  The right chart identifies missions by decade. Public missions dominant up to 2020, and we consider them the workhorse of much of the ghg monitoring efforts. But we noticed by 2030, each organization type is contributing about 30% to the upcoming planned missions.***Next slide***



GHG Missions by Gas and Scale
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Presenter Notes
Presentation Notes
For the 1st chart:1) The public sector is strong in monitoring all GHGs at the global- and national-level (represented by the blue color bars). 2) The private sector does monitor all three GHGs in some capacity but there is slightly more specialization towards monitoring specific gases, such as methane. And the hybrid missions are following a similar path.For the second chart:The public sector dominants national and global level ghg satellite missions. For point source emissions monitoring, together the private and hybrid missions are directed more towards point-source monitoring of emissions.***Next slide***



GHG Missions by Country
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Presenter Notes
Presentation Notes
In this chart here, we show the number of missions by country, broken done by satellite mission type. In some cases, with the missions we identified, the private and hybrid missions (represented by the red and grey color bars) represent all the missions for specific countries or joint efforts between countries. Additionally, the United states and Europe represent the bulk of missions globally.



Key messages

Based on these findings, we call for continued cooperation between public and private sector 
entities to fully maximize complementary capacities and synergies to support policy makers in 

the race to net zero emissions going forward.

Presenter Notes
Presentation Notes
With this database, we also provide Key Policy message for policy makers:Satellite observations reduce uncertainty in GHG emissions monitoring: Observations from space can reduce uncertainty in GHG emission monitoring results by providing data across a range of spatial, temporal and spectral resolutions. Government space agencies have the capability to collect national and global baseline data: By creating baseline data, information, and knowledge on national and global scales for all relevant GHGs under the UNFCCC, space agencies are continuously working to increase data accuracy, temporal coverage and innovation. Private sector companies are increasingly entering the market: Private companies have increasingly been driving innovation around point-source emissions, e.g., GHG hotspots and leaks. Private sector missions are mostly focussed on methane then carbon dioxide emission detectionHybrid models are increasingly emerging: Hybrid missions, i.e. partnerships between public, private, and/or not-for-profit organizations are increasingly emerging. Collaboration, innovation and financing are key levers for GHG monitoring from space: There is a need for increased collaboration, innovation and funding for public, private, and not-for-profit entities in order to provide comprehensive GHG data and information.Open data, open science and open knowledge to drive on-the-ground solutions: Data access and sharing are prerequisites for building effective communities to deliver open data, open science and open knowledge. New opportunities are arising for analyzing secondary remote sensing measurements with frontier IT technologies which call for transparency and capacity development: Initiatives that apply big data analysis, data science and machine learning techniques to space-based and ground-based observations collected from multiple sources are being used to independently estimate GHG emissions. An example of this is the the Climate TRACE coalition.***Next slide***



Thank you

In conclusion:
This report provides a comprehensive and 
objective overview of capabilities, and, in 
doing so, highlights the growing availability 
and accessibility of GHG data from space 
that have a potential to support national and 
global reporting underpinning climate 
mitigation policy.

Please look at the report and let us know what 
you think.

Contact us
aaron@watttime.org
Barbara.Ryan@WGICouncil.org

Presenter Notes
Presentation Notes
In conclusion, This report provides a comprehensive and objective overview of capabilities, and in doing so highlights the growing availability and accessibility of GHG data from space that have a potential to support national and global reporting underpinning climate mitigation policy. Please look at the report and let us know what you think.
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GHG Mission Status by Country
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Linkages to Global Policy Mandates

Presenter Notes
Presentation Notes
Contribution this can make.Suboptimizng how nations global iniatiatives bc we don’t have an easy way to bring the private sector in.
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Key messages

Based on these findings, we call for continued cooperation between public and private sector 
entities to fully maximize complementary capacities and synergies to support policy makers in 

the race to net zero emissions going forward.

Presenter Notes
Presentation Notes
Satellite observations reduce uncertainty in GHG emissions monitoring: Observations from space can reduce uncertainty in GHG emission monitoring results by providing data across a range of spatial, temporal and spectral resolutions. More high quality space-based observations will support a better understanding of national and global GHG emission levels, sources, and changes over time. Coupling top-down and bottom-up approaches in GHG measurements will enable the development of more informed National GHG Inventories that underpin Nationally Determined Contributions (NDCs). Moreover, observations from space can help identify GHG emission hotpots(e.g., methane leaks, power plants, forest fires, air pollution in megacities, etc.). Government space agencies have the capability to collect national and global baseline data: By creating baseline data, information, and knowledge on national and global scales for all relevant GHGs under the UNFCCC, space agencies are continuously working to increase data  accuracy, temporal coverage and innovation. These efforts, generally in a freely and openly available format, enable policy makers to access relevant data and information for improved decision making. Space agencies provide monitoring capabilities that can quantify a global total for carbon dioxide, while beginning to trace carbon dioxide and methane in a way that is complementary to the ground-based network. Space agencies are committed to providing demonstration products for the first Global Stocktake (GST), with a view to include significantly greater space-based information on GHG emissions at the sectoral and national level in future GSTs. Private sector companies are increasingly entering the market: Private companies have increasingly been driving innovation around point-source emissions, e.g., GHG hotspots and leaks. Private sector missions, in orbit or in development, are mostly focussed on methane and carbon dioxide emission detection. Although GHG measurements from private missions do not yet provide global coverage nor have global reach, their contribution to global assessments is significant since most GHG emissions come from a limited number of very large point-source emissions.Hybrid models are increasingly emerging: Hybrid missions, i.e. partnerships between public, private, and/or not-for-profit organizations are increasingly emerging. These partnerships use a range of financing models, and are designed to leverage the strengths of each participant contributing to the model.Collaboration, innovation and financing are key levers for GHG monitoring from space: There is a need for increased collaboration, innovation and funding for public, private, and not-for-profit entities in order to provide comprehensive GHG data and information across multiple spatial, spectral, and temporal scales supporting global climate action. As the Earth observation community at large (including both space-based and ground-based observations) is driving innovation, it will be critical for policy makers to identify their needs and knowledge gaps on GHG emissions for both the NDCs and related National GHG Inventories, and the GST process. Open data, open science and open knowledge to drive on=the-ground solutions: Data access and sharing are prerequisites for building effective communities to deliver open data, open science and open knowledge. In turn this will drive the application of data for on-the ground solutions, as well as decision making for policy makers. Thus, stronger interactions between the public and private sector on open data can support increased innovation and collaboration, as well as financing.New opportunities are arising for analyzing secondary remote sensing measurements with frontier IT technologies which call for transparency and capacity development: Initiatives that apply big data analysis, data science and machine learning techniques to space-based and ground-based observations collected from multiple sources, including company asset data are emerging, and are being used to independently estimate GHG emissions.
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